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Are modern apprentice sys- 
tems successful? In May 
MACHINERY, the Caterpil- 
lar Tractor Co. answers this 
question by an emphatic 
“Yes.” For many years, this 
company has operated very 
extensive and highly de. 
veloped training = courses 
with outstanding success. 
Every man engaged in in. 
dustry who has been faced 
with the problem of short. 
age of skilled) mechanical 
men will find in this article 
the answers to many ques- 


tions that he has asked. 
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Designed for high speed 
quantity production in 
the lighter fields of auto- 
matic lathe work, the Lodge 
& Shipley No. 1 Duomatic lathe 
has earned a well deserved recep- 
tion wherever speed and accuracy 
influence profits. Simple in set-up and 
operation the No. 1 Duomatic is a pro- 


duction tool worthy of your consideration. 
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The Automobil ad th 
Machine Tool Industri 
By Alvan Macauley HE machine tool industry, as well as other 
mechanical industries, should be, and un- 
President, Automobile Manufacturers Association questionably is, keenly aware of the im- 
Peosidest. Pecband Meter Car Ga. portant influence on other business that is 
wielded by the automobile industry. The ma- 
chinery manufacturers have benefited greatly 
through the millions of dollars expended by 
a automobile manufacturers for plant equipment 
throughout the entire history of the industry, 
ry and especially within the last two or three years. 
Indirect, but none the less important, have been 
ee 
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THE AUTOMOBILE INDUSTRY AND 














the effects of the expansion in the automobile 
industry as they have extended to many other 
industries which are, in turn, large users of 
machinery. 


HE automobile industry many times has 

proved itself a leader when there was a cry- 
ing need for leadership for the restoration of 
more prosperous conditions. This leadership 
has never been more in evidence than during 
the last three years. The courage to spend large 
sums of money for new equipment which would 
aid in vastly improving the automobile indus- 
try’s product was one of its most effective weap- 
ons in carrying on the battle that it so success- 
fully waged against the business depression. 


Pyctigvertd no small part was played in 
this battle by the machine tool industry. 
Machines that would do better work, more 
quickly and at less cost, had to be available in 
order for the automobile industry to carry out 
its great program. When the automobile manu- 
facturers launched forth in their planning, they 
found in the machine tool industry courage 
aplenty, long-headed thinking, and complete 
faith in the future of business—they found the 
required machinery of new and revolutionary 
design ready at hand. 


F \ebrpnigenner gen manufacturers produced cars 
of so much greater value and attractiveness 
than ever before that the public felt it just had 
to have them. People wanted these new, finer 
automobiles more than they did their dollars. 
That started the constantly accelerated buying 
that quickly launched the automobile industry 
into its position of now world-acclaimed leader- 
ship. 


N effect, that is just what the machine tool 
industry also did. During a time when its 
markets were practically closed, both here and 
abroad, manufacturers in that industry were in- 
tensively at work, just as were the automobile 
manufacturers. They produced new machines 
that the makers of motor cars had to have. The 
automobile industry could afford to do nothing 
else but buy. 
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6 Dieses is no question but that restoration of 
volume motor car production quickly spread 
business throughout the country. The iron and 
steel industry and the railroads, to name but 
two of many, were helped greatly. They, in 
turn, used a big part of their increased earn- 
ings for the purchase of new and much needed 
equipment, and this spread business still further. 


HE dollars of commerce in this country 

seem to be traveling now in their old famil- 
iar paths. There apparently is a good feeling 
generally throughout the country about the 
business prospects in 1937. We in the auto- 
mobile industry quite naturally are pleased be- 
cause we have been given much credit for the 
part we had in the revival of industry. We be- 
lieve much credit is also due to the machine tool 
industry, and we are happy to have the oppor- 
tunity of saying so. 
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Chevrolet Uses Latest Machines 









































































Fig. 1. Successive Steps in Forming 
Chevrolet Rear-axle Housings from One 
Piece of Seamless Steel Tubing. Two 
Slots are First Pierced through the 
Center of the Tube, Then the Ends are 
Swaged, and Central Part is Expanded 
to Form the “Banjo”; Next the Brake 
Support Flanges are Welded to Housing 


The Rear-Axle Housing of I 1/2- 
Ton Trucks is Produced from a 
Single Piece of Seamless Steel 
Tubing. High-Production Ma- 
chine Tools of Latest Design are 
Used for Finishing the Housings 


By CHARLES O. HERB 


EARS of engineering study and development 
are reflected in the rear-axle housing now 
provided on Chevrolet 1 1/2-ton trucks. This 

housing is made from a single piece of high-grade 
seamless steel tubing by a series of operations 
which are performed in the succession indicated in 
Fig. 1. At the beginning of the process the seam- 
less steel tube is 5 3/4 inches outside diameter and 
has a wall thickness of 0.325 inch. Two slots are 
pierced through the wall in the center of the piece 
in a preliminary operation, after which the tube is 
swaged to a diameter of 3 1/2 inches from both 
ends to the center portion in the vicinity of the 
slotted holes. 

The center portion of the tube is next spread out 
to shape the “banjo” approximately, and then the 
banjo is formed to the desired contour and flattened 
on the sides to provide narrow flanges. The ends 
of the rear-axle housing, as the part can now be 
called, are next swaged to an outside diameter of 
2 13/16 inches and a wall thickness of 9/16 inch. 
Narrow rings are now welded to the faces of the 
banjo for reinforcement purposes, and brake sup- 
port flanges are welded near the outer ends of the 
housing. Then the ends are turned and rough- 
drilled, after which the housing is sand-blasted all 
over. In this condition, the housings reach the 
Chevrolet Gear & Axle Plant, Detroit, Mich., for 
the machining operations. 

Rear-axle housings produced in the manner out- 
lined have superseded a design that consisted of a 
malleable-iron differential carrier and steel tubes 
which were pressed into the carrier and riveted to 
it. The new one-piece housing is lighter in weight, 
considerably stronger, and can be heat-treated to 
avoid breaks or fractures at localized points. 


i 
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0.1 Seamless Rear-Axle Housings 





The first operation at the Gear & 
Axle Plant consists of checking the rear- 
axle housing for straightness and mak- 
ing any corrections necessary. This work 
is performed on the 75-ton hydraulic 
press illustrated in Fig. 2. The housing 
is supported in V-blocks at the ends, and 
a gage in the center of the machine 
table determines whether the banjo 
sides are parallel with the axis of the 
housing and at the proper height in re- 
lation to the axis. The gage consists of 
a slide which is operated by hand on an 
incline. When the top surface of the 
gage is against the banjo face, a scribed 
line on the slide must register between 
two graduations on the fixture base. 
Approximately sixty housings can be 
checked and corrected per hour. 

In handling housings in this and sub- 
sequent operations, use is made of over- 
head balancers equipped with spring 
hoists of 90 pounds capacity. These bal- 
ancers enable one man to load and un- 
load housings weighing as much as 100 
pounds at the various machines. With- 
out the balancers, two men would be re- 
quired for loading and for unloading. 

The first machining operation consists 
of using combination boring and facing 
tools to simultaneously center both ends 
of the housing and face them to length 
with respect to the center of the banjo. 
For this operation, the housing ends are 
supported in V-blocks and the housing 
is located endwise from the banjo, as 
illustrated in Fig. 3. This operation is 
performed at this time in order that 
the rear-axle housing can be held by 
means of a hydraulic centralizer in the 
two succeeding operations, which con- 
sist of taking large numbers of cuts 
simultaneously in automatic lathes. 
Should the distance from the center of 
the banjo to one end of a housing be 
longer than to the other end, the hous- 
Ing would be deflected in those opera- 
tions. 

One end of an automatic lathe em- 
ployed for simultaneously rough turn- 


ite 








Fig. 2. Each Rear-axle Housing is Carefully 
Checked for Straightness, and Necessary Cor- 


rections are Made by a 75-ton Hydraulic Press 


Fig. 3. A Preliminary Operation in Machining 
the One-piece Rear-axle Housing is to Center 


the Ends and Face Them to Length 


(j,) 
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ing and facing all the surfaces at each end of the 
rear-axle housings, including the brake flanges, is 
shown in Fig. 4. There are thirty-two cutters on 
this machine, sixteen at each end. The average 
depth of cut is 1/16 inch, and tools of Super high- 
speed steel are used. On this operation, a produc- 
tion rate of eleven housings an hour is maintained, 
including time out for changing tools, etc. 

The housing is held in this machine between 
centers, the headstock being fitted with a spring- 
loaded adjustable center, and the tailstock with a 
center attached to the end of an air-operated ram. 
The housing is rotated by the center drive attach- 
ment which engages the banjo portion. Adjustable 
clamping devices are employed to avoid springing 
or deflecting the housing. The tool carriage at the 
right-hand end of the bed travels from right to left 
in taking the cuts, while the carriage at the left- 
hand end travels from left to right. These car- 
riages, of course, first feed to depth before starting 
their traverses. The facing tools at the rear sim- 
ply rock forward to take their cuts. 

Similar automatic lathes, equipped with heavy 
pot chucks, are used for taking finishing cuts on 
the same surfaces of the rear-axle housings. This 
type of chuck also supports and drives the housing 
at the banjo. It insures accuracy and the correc- 
tion of any errors that may occur in the roughing 
operation. Each finishing machine is equipped with 
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Fig. 4. Thirty-two Rough 
Turning and Facing Cuts 
are Taken Simultaneously 
on the Rear-axle Housing 
Ends by Automatic Lathes. 
Fin- 


ished in Similar Machines 


These Surfaces are 


twenty-eight tools. Eleven housings are finished 
per hour. The average depth of cut is 1/32 inch. 
There are twelve automatic lathes of this type in 
the rear-axle housing line, six being used for rough- 
ing and six for finishing. 

Huge centerless grinding machines are employed 
to grind cylindrical spring seats to a diameter of 
3.441 to 3.444 inches for a length of 6 inches be- 
tween the banjo and the two brake flanges. One 
of these machines is illustrated in Fig. 5. The 
grinding wheels are mounted on heads which rock 
forward against the work for the operation and 
recede when the operation is completed. The grind- 
ing wheels are 30 inches in diameter by 6 inches in 
width. Approximately 1/32 inch of stock on the 
diameter is ground off, the production averaging 
forty housings an hour per machine. 

This machine is loaded by a hydraulic elevating 
device, seen in the raised position in Fig. 6. After 
a finished housing is lifted from this elevator by an 
overhead balancer, the next housing is rolled for- 
ward on the elevator. Then the elevator descends, 
lowering the housing on a steadyrest, which holds 
it in the correct relation to the feed and grinding 
wheels of the machine, as shown in Fig. 5. Two 
centerless grinders of this type are used. 

After several minor operations, including the 
arce-welding of anchor plates and brake clips and 
a static balancing test, the rear-axle housings reach 


Fig. 5. Cylindrical Sur- 
faces 6 Inches Long are 
Ground for Spring Seats 
in Huge Machines of the 
Centerless Type Equipped 
Elevators 


with Hydraulic 


for Loading and Unloading 
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Fig. 6. The Hydraulic Load- 
ing and Unloading Device 
of a Spring-seat Centerless 
Grinding Machine is Shown 
Here in the Raised Position 
at the Completion of an 
Operation 


centerless grinding machines of the type shown in 
Fig. 8, which simultaneously grind two bearings on 
one end to size within a tolerance of 0.001 inch. 
After the bearings at one end have been ground, 
the housing is turned end for end and similar sur- 
faces are ground on the opposite end. These bear- 
ings are of different diameters, being 2.2488 to 
2.2498 inches and 2.6238 to 2.6248 inches, re- 
spectively. Each surface is approximately 1 inch 
long, the distance between the two grinding wheels 
being about 3 1/2 inches. 

In this operation, the housing ends rest on rollers 
and are backed up by the customary feed-wheels. 
The supporting rollers are so designed that they 
can be indexed from time to time, to compensate 
for wear. When the rollers have been worn com- 
pletely around their periphery, they are replaced 
by new ones. This centerless grinding operation 
is performed at the rate of seventeen housings an 
hour, ground on both ends. 

Similar centerless grinding machines finish oil- 
seal bearing surfaces at both ends of the housings. 
One of the two wheels of the machines used for 
this operation is dressed with a step for grinding 
to diameters of 3.188 to 3.190 inches and 3.196 to 
4.198 inches. This operation is also performed first 
at one end of the housing and then at the other end. 
The hourly production is twenty housings. 

Both sides of the banjo are faced in upright 


Fig. 7. A Multiple-spindle 
Vachine of Double Head 
Construction Performs a 
Series of Drilling, Burnish- 
ing, Threading, and Mill- 
ing Operations on Ends of 


Rear-axle Housings 
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drilling machines equipped with a special drive at 
the right-hand side of the column for a large in- 
serted-blade milling cutter, as illustrated in Fig. 9. 
This cutter automatically starts rotating as it is 
lowered to the work and stops the instant that the 
downward feeding movement is reversed. When 
one face of the banjo has been finished, the housing 
is turned 180 degrees on its axis and faced on the 
opposite side. Approximately thirteen housings 
are finished complete each hour. 

The next operation is performed in a double- 
end multiple-spindle machine (Fig. 7), equipped 
with a rotary drum for indexing the rear-axle 
housings to five successive stations. This operation 
consists of drilling six holes through each brake 
flange, burnishing the oil-seal bearing surfaces at 
both ends of the housing by means of tools consist- 
ing of three rollers, threading the housing ends to 
receive wheel nuts, and milling a slot in each of the 
threaded ends. The work-holding fixture is indexed 
manually, but the tool-heads are fed hydraulically 
to and from the work. 
pilot bars enter bushings on the drum, locking it 
securely to the heads while the cuts are being taken. 

The threading of the housing ends is performed 
by die-heads equipped with circular chasers. The 
threading units are provided with individual motor 


As these heads advance, 


drives, and remain stationary while the heads are 
fed to the work. The threading units feed them- 


aan P 
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Fig. 8. Centerless Grinding Machines 
Equipped with Two Wheels Simultaneously 
Finish Two Bearing Surfaces Near the 


Ends of the Rear-axle Housings 


selves on the work, so that they control the lead 
of the threads. Forty-eight housings are completed 
hourly in this operation. 

Flats for clearance purposes are broached on one 
side of the two brake flanges simultaneously by 
means of the double-ram hydraulically operated 
machine shown in Fig. 10. Stock is removed to a 
maximum depth of about 1/2 inch, the operation 
being performed at the rate of seventy-two hous- 
ings an hour. One of the features of this operation 
is that the table and fixture move lengthwise after 
a housing has been loaded, so as to bring the flanges 
into line with the broaches. This table movement, 
which is effected hydraulically, reduces the height 
to which the broaches must be raised in order to 
clear the rear-axle housing flanges when the work 
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Fig. 9. Each Face of the Banjo is Finished 

by a Face Milling Cutter, so Driven that 

it Revolves when Approaching the Work 
and Stops when Feed is Reversed 


is loaded on the machine. A conveyor beneath the 
table automatically carries the chips to a receptacle 
at the left-hand end of the base. 

Ten holes 29/64 inch in diameter are drilled 
simultaneously in each banjo face on a double-head 
multiple-spindle machine, and tapped in two opera- 
tions on upright drilling machines. 

At the end of the machining operations, the rear- 
axle housings are thoroughly cleaned by passing 
them through a conveyor type washing machine. 
They are then carefully inspected for dimensional 
accuracy prior to delivery to the assembly line. In 
this final inspection, all diameters and lengths are 
checked, as well as the squareness of the flange 
faces with the various other surfaces. The finished 
length of the housings is 73.396 to 73.416 inches. 


Fig. 10. Flats for Clearance 
Purposes are Simultan- 
eously Broached on One 
Side of Two Brake Flan- 
ges by a Heavy Double- 


ram Hydraulically Oper- 
ated Machine 
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Fig. 1. In the First Opera- 
tion Fly- 
wheels Performed on Gis- 


on Automobile 


holt Simplimatics, Fourteen 
Tools Mounted on Three 
Radial Slides 
eously Take Turning, Fac- 
ing, Recessing, 

and Chamfering Cuts 


Simultan- 


Forming 


Light Simplimatics Replace Twenty-Four 



















HE advantages gained by installing modern 

machine tools in place of older types are strik- 
ingly illustrated in the flywheel department of an 
automobile plant, where eight new radial type 
Simplimatics, built by the Gisholt Machine Co., 
Madison, Wis., are now producing as much as 
twenty-four old type Simplimatics. In addition to 
eliminating sixteen machines, two-thirds of the 
floor space formerly required has been made avail- 
able for other use. Over 1000 flywheels are pro- 
duced in 7 1/2 hours by the new machines in which 
one operation combines three former operations. 
The flywheels are machined complete on both sides 
in two operations. 

The tools are arranged radially with respect to 
the work, as seen in the accompanying illustrations, 
a construction that permits a maximum number of 
tools to operate simultaneously. The machines are 
equipped with a heavy carriage having a vertical 
face on which the tool-slides are mounted close to 
the work, with minimum overhang of the tools. 
Cams mounted on a drum control the movement of 
the tool-slides. The tooling includes a central bor- 


Fig. 2. In the Second Uper- 
the 
Flywheels Fifteen Cutting 
Tools Arranged on Radial 
Slides Take Turning, Fac- 
ing, Recessing 
and Chamfering Cuts 


ation on Automobile 


Forming, 
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ing and turning slide, which is fed longitudinally, 
and two radially positioned slides on which tools 
are mounted for facing, recessing, forming, and 
chamfering. 

The cycle is entirely automatic after the operator 
moves a lever to start the machine. Then the 
carriage on which the tool-slides are mounted is 
traversed close to the work by air pressure, the 
spindle starts revolving, the tools feed to machine 
the work to the required dimensions, the tool-slides 
return to their starting positions on the carriage, 
the carriage quickly returns to its starting position, 
and the spindle stops, ready to be reloaded for the 
next cycle of operations. 

The tools remove stock to a depth of approxi- 
mately 3/32 inch in the various cuts. The cutting 
speed is 200 feet a minute, except in the final shav- 
ing cut, which is performed at a speed of 100 feet 
a minute. A feed of about 0.030 inch gives a long 
tool life between grinds. Fourteen tools are used in 
the first operation, which is illustrated in Fig. 1, 
and fifteen tools in the second operation, which is 
shown in Fig. 2. 



















































"Tne production possibilities of modern auto- 
matic screw machines have made obsolete 
manufacturing performance that was consid- 
ered exceptional a comparatively few years ago. 
In the manufacture of studs and bolts of various 
types, automatics of today have effected production 
increases as high as 300 per cent over machines 
built as recently as 1928. 

Not only are modern automatics faster, but they 
are also far more versatile, being capable of taking 
cuts that formerly required secondary operations 
in other machines. Greater accuracy and longer 
tool life are additional advantages resulting from 
the improved design. 

In the automotive industry, automatic screw 
machines are being used widely, both for the pro- 
duction of simple pieces that are considered stand- 
ard work for machines of this type, and for com- 
plicated pieces that formerly required operations 
on several machine tools. This article will describe 
the tooling of chucking and bar type automatics 





Automatics 






for Unusual 









i al al 





Operations that Typify the 
Versatility and Production 
Possibilities of Present-Day 


recently built by the National Acme Co., Cleve- 
land, Ohio, for unusual applications in the auto- 
motive field. 

Automobile transmission drive-shafts of the de- 
sign shown at the bottom of Fig. 1 and at A in 
Fig. 3 are forged from S A E 5140 chromium steel. 
After they have been completely turned on the 
shank and recessed as indicated at X, Fig. 3, these 
drive-shafts reach a Gridley six-spindle automatic 
of the chucking type equipped as illustrated in 
Figs. 1 and 2, which completely machines the 
flanged end in one operation. The part is loaded 
and unloaded by hand in the front center position 
of the machine, shown in Fig. 1. Stops are pro- 
vided on the front end of each spindle to locate the 
part lengthwise. A finished shoulder on the shank 
is pulled solidly against these stops when the collet 
is closed. 

When the piece has been indexed to the front 
bottom position of the machine, the flange is turned 
for three-quarters of its length by a single-point 


Fig. 1. (Above) Tooling on the 
Front Side of a Gridley Auto- 
matic Six-spindle Chucking Ma- 
chine which Finishes the Large 
End of Transmission Drive-shaft 


Forgings 


Fig. 2. (Left) Tooling on the 
Rear Side of the 
Machines 


Automatic 
which Transmission 
Drive-shafts. The Average Pro- 
duction 


on This Operation is 


Twenty Pieces an Hour 
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| — TURNED PREVIOUSLY... 














Automatic Screw Machines 
as They are Being Applied by 
the Automotive Industry 




















tool on the main tool-slide and the punched hole in 
the flanged end of the part is rough-bored to two 
diameters by an inserted-blade cutter of stepped 
design, which is also mounted on the tool-slide. At 
the same time, tools on the corresponding cross- 
slide advance to face the front and back surfaces 
of the flange. All of these tools are illustrated 
diagrammatically at B in Fig. 3. 

In the rear bottom position of the machine, the 
main tool-slide is equipped with a circular form 
cutter which produces a recess, as indicated in view 
C, Fig. 3. This tool is mounted on a fixture de- 
signed to feed the cutter sidewise to depth after it 
has been advanced into the work the required dis- 
tance. The sidewise movement is effected as the 
tool-slide completes its advance. During the for- 
ward movement of the tool-slide, a single-point tool 
also completes the rough-turning of the flange rim. 
At the same time, tools on the cross-slide finish- 
face the front end of the piece and cut a step on 
the back side of the flange. 

When the piece arrives at the rear center posi- 
tion of the machine, the narrow milling cutter seen 
in Fig. 2 is advanced into the work by the main 
tool-slide and then fed radially to cut a recess, as 
illustrated at D, Fig. 3. This milling cutter is driven 
through universal joints to permit the required 
sidewise movement which is effected in a manner 
similar to the operation of the recessing: tool at the 
preceding station. The milling cutter is 5/32 inch 
wide and is relieved on both sides. The depth of 
cut is 3.8 inch. 

A milling cutter is used for this operation in- 
stead of a conventional tool, because the recess 
must be square in relation to the bore within close 
limits. While the milling cutter is in operation, a 
tool on the cross-slide at the rear of the machine 
finish-faces the rear side of the flange and a second 
tool rough-forms a groove in the flange rim. 

The tools applied in the rear top position are 
seen at FL, Fig. 3. Two single-point cutters on the 
main tool-slide finish-turn the rim of the flange and 


































































































Fig. 3. Diagrams of Tooling Used in 

a Gridley Automatic Six-spindle Chuck- 

ing Machine for Machining the Large 

End of Automobile Transmission Drive- 
shafts Such as Shown at A 
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the narrow back edge which forms an oil flinger, 
these surfaces being finished to two different diam- 
eters. Two additional tools on the main slide 
chamfer the front end of the part at the outer edge 
of the flange and in the bore. At the same time, 
an inserted-blade tool semi-finish-bores the two 
diameters rough-bored in the first working station. 
A tool on the rear top cross-slide finish-forms the 
groove in the flange rim. 

The finishing cuts are taken on the drive-shaft 
in the front top position of the machine by the 
tools illustrated in diagram F’, Fig. 3. This station 
of the main tool-slide is equipped with an inserted- 
blade reamer which finishes the two bores and 
finish-faces the bottom of the large-diameter bore. 
As the tool-slide completes its advance, the cam- 
block seen in Fig. 1 comes in contact with the under 
side of a roller attached to the swinging arm of a 
fixture on the top cross-slide, this slide having 
previously been fed down to a stop. 

The swinging movement of the cam-actuated 














AUTOMATICS ON 





Fig. 4. Tooling Equipment 
Provided on the Front Side 
of a Gridley Six - spindle 
Bar Type Automatic which 
Completes 480 Door-lock 
Spindles an Hour 






























arm causes a tool to be swung forward into the 
back face of the flange to form an under-cut re- 
cess. The cam angle was selected to provide the 
proper rate of feed. Production on this operation 
is maintained at the rate of twenty pieces an hour. 

A six-spindle automatic equipped as illustrated 
in Figs. 4 and 5 was supplied by the National Acme 
Co. for the complete machining of door-lock spin- 
dles such as illustrated at A, Fig. 6. The part is 
machined from cold-drawn bar steel to a maximum 
diameter of 0.311 to 0.312 inch and to a length of 
¥.007 to 3.324 inches. Two important features of 
this job are the forming of a small eccentric hub 
on one end and the milling of a slot straight across 
the opposite end. This hub and slot are produced 
with the work stationary in the front center posi- 
tion, whereas it revolves in the other five positions, 
as in standard practice. 

The first cut is taken on this piece in the rear 
bottom position, as is almost universal practice. 
The bar stock is automatically fed forward to an 


Fig. 5. The Use of a Long 
Bushing in 
Center Position of the 
Machine for Supporting 
the Work during the Cut- 
ting off Operation Elimi- 
nates Burrs 


the Rear 
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adjustable stop, which may be seen in Fig. 5. This 
stop is swung aside as the collet closes on the bar. 
The main tool-slide then advances, bringing a two- 
roller support against the overhanging end of the 
stock to hold it steady while a skiving cut is being 
taken by a tool on the cross-slide, as indicated in 
diagram B, Fig. 6. This tool takes a cut 2 3/8 
inches long and reduces the diameter of the bar 
from 5/16 to 7/32 inch. 

In the front bottom position of the machine, the 
tool-slide again brings a roller support in contact 
with the overhanging end of the bar to steady it 
while a tool on the cross-slide is forming this end, 
as indicated in diagram C, Fig. 6. At the same 
time an end-facing drill on the main tool-slide faces 
the end of the bar. 

When the spindle has stopped rotating in the 
front center position of the machine, the main tool- 
slide advances a revolving hollow mill for machin- 
ing the eccentric hub. A bushing in front of the 
hollow mill supports the work during this cut. The 
hollow mill unit may be seen on the tool-slide in 
Fig. 4. While this operation is in progress, the 
front cross-slide carries a milling cutter directly 
into the work for milling the notch in the left-hand 
end, as indicated at D, Fig. 6. 

The work is, of course, revolving again when it 
reaches the top front position of the machine, 
where it is supported by a roller steadyrest on the 
main tool-slide while a form cutter on the top slide 
machines the left-hand end, as illustrated in dia- 
gram EF, Fig. 6. The overhanging end of the work 
is similarly supported in the rear top position while 
a tool shaped as seen in diagram F' takes a second 
forming cut on the left-hand end. 

In the rear center position of the machine, a 
long bushing, such as illustrated in diagram G, is 
advanced over the work to support it close to the 
left-hand end during the cutting off. This cut is 
taken by a tool on the rear cross-slide. The support 
provided by the bushing eliminates the customary 
cut-off burr, because the piece is prevented from 
breaking off by its own weight at the end of the 
cut. When the main tool-slide is withdrawn, upon 
the completion of this cut, a small stationary bar 
at the center of the bushing discharges the finished 
piece into the chute seen in Fig. 5. 

This machine completes a cycle every 7 1/2 sec- 
onds, which means that production is maintained 
at the rate of 480 pieces an hour. 

These examples of work performed on modern 
automatics clearly indicate the wide range of ap- 
plications for which these machines are suitable 
and suggest production possibilities that would 
have been impracticable a few years ago. 
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BAR DIAMETER 0.3// TO 0,31? INCH 
LENGTH 3.307 TO 3.324 INCHES 


























































































Fig. 6. Diagrams that Illustrate the 
Sequence of the Cuts Taken in Produ- 
cing the Door-lock Spindles 
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Ford Machine Performs | 





TATISTICS of the Ford Motor Co. prove that 

the constant development of more efficient 

manufacturing methods results directly in 
steadily increasing employment. The fundamental 
reason for this is that improved methods enable 
higher quality automobiles to be manufactured at 
lower costs. This leads to increased sales. 

One of the latest labor-saving and quality- 
improving machines to be developed by Ford engi- 
neers performs eleven separate inspections every 
minute on thirty-five valve push-rods—a total of 
585 inspections a minute, or 185,000 every eight- 
hour shift. This machine is an outstanding ex- 
ample of designing ingenuity. It automatically 
discards a piece that fails to pass any inspection. 

The push-rods are loaded vertically at the right- 
hand end of the machine in the manner illustrated 
in Fig. 2. They are placed on a silent-chain belt 
which carries them through a narrow slot formed 
by hardened and ground blocks. A cam-shaped 
revolving wheel that projects horizontally through 
one of the blocks insures that the narrow slot is 
kept full of push-rods. At the back of the machine 


the push-rods are moved around a corner by means 
of three fingers and into line with a reciprocating 
ram that pushes the pieces past the first two in- 
Push-rods that are accidentally 


spection stations. 





An Inspection Machine which 
Upholds the Ford Tradition 
that Faster Production of High 
Quality Parts Results in In- 
creased Employment 


fed into the machine on their side cannot get 
around this corner, and when this occurs, the ma- 
chine stops automatically. 

After the push-rods have moved around the cor- 
ner, they pass a contact point that is opposite their 
conical end when this end is uppermost. However, 
should a push-rod be fed into the machine with the 
flat end uppermost, an electrical circuit would be 
completed as the part passed the contact point and 
a switch would be disengaged to stop the machine. 

The first inspection operation consists of check- 
ing the hardness of the push-rods. As each piece 
reaches the scleroscope seen in Fig. 2, the hammer 
of the instrument falls on top of the part. If the 
push-rod is sufficiently hard, the hammer will re- 
bound high enough to intercept a beam of light 
that passes through the scale of the scleroscope to 
a photo-electric cell in back of the instrument. This 


Fig. 1. General View of 
the Valve Push-rod In- 
spection Machine which 
Makes 385 Inspections 
a Minute, or 185,000 in 
an Eight-hour Shift. The 
Machine is an Outstand- 
ing Example of Design- 
ing Ingenuity 
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Minute 











Valve Push-Rods that Meet 


Requirements are Automatically 

Sorted for Length Variations of 

0.001 Inch—Those that Do 
Not are Rejected 


permits the push-rod to pass to the next inspection 
station. However, when a piece is not hard enough 
to meet requirements, the beam of light is not in- 
tercepted, because the hammer does not rebound 
sufficiently high. In that case, an electric relay 
operates a solenoid switch, actuating a finger that 
ejects the push-rod into the first of a series of 
drawers at the front of the machine. 

At the second inspection station, a hammer 
strikes the side of each push-rod, and from the re- 
sulting sound, it is possible to determine when the 
part is cracked, defective pieces giving out a dif- 
ferent sound that is of shorter duration than flaw- 
less pieces. This sound is picked up by a micro- 
phone and amplified by an electrical device when 
the tone is of a certain pitch and lasts for a definite 
length of time. The push-rod is then automatically 
transferred to the next inspection station. How- 


Fig. 2. Loading End of 
the Inspection Machine 
which Checks Thirty-five 
Push-rods a Minute for 
Di- 
ameter, Squareness, and 
and 
Them for Length Varia- 
tions of 0.001 Inch 


Hardness, Cracks, 


Roundness, Sorts 






























ever, if the tone should be higher or lower than 
standard and the length of its duration incorrect, 
a second relay would be energized and a solenoid 
switch operated which would eject the piece into 
the second drawer at the front of the machine. 

After the push-rods leave this station, they are 
automatically turned over on their sides and pro- 
ceed through the machine with the conical end fore- 
most. They are now advanced intermittently by 
means of a reciprocating mechanism equipped with 
pusher fingers which are elevated on the forward 
stroke so as to come in contact with the rear end 
of each push-rod and depressed on each return 
stroke so as to clear the succeeding piece. The 
turning of the push-rods on their sides is effected 
by means of two clamps which move horizontally, 
gripping the pieces from both sides, and then swing 
forward 90 degrees, releasing the pieces on the in- 
dexing mechanism. 

In the next inspection station, the push-rods run 
on two revolving rolls, while the squareness of the 
flat bottom end is checked with relation to the cyl- 
indrical surface. The conical end of the push-rod 
bears against a locating point of the inspection de- 
vice, while the flat end is supported near the outer 
edge by a swinging arm. If the push-rod face is 


not square, the opposite end of the swinging arm 
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will rock and make an electrical contact that will 
energize a relay and solenoid switch, thus ejecting 
the piece from the indexing mechanism after it 
leaves the inspection station. All push-rods that 
meet the requirements are, of course, passed on to 
the next station. 

The fourth inspection consists of checking the 
roundness of the cylindrical surface, and the fifth 
inspection of checking the squareness of the small 
flat surface on the conical end. Push-rods that fail 
to pass these inspections are ejected in the same 
manner as at the preceding stations. As the push- 
rods approach the sixth inspection station, they are 
so located on the indexing mechanism that the cen- 
ter of one of the helical slots is at the top of the 
piece. This enables the thickness of the walls at 
the top and bottom ends to be checked by means 
of fingers which enter the slots and come in contact 
with the walls. The outer front end of the push-rod 
is located against a stop by a spring plunger that 
bears against the opposite end. Push-rods that are 
too thin on the ends are ejected into a drawer. 

The parts are next gaged for diameter of the 
cylindrical surface between the slots. If under size, 
they are ejected into one drawer, and if over size, 
into another. A special electrical circuit and double- 
delay mechanism are required for this purpose. 
The diameter of the push-rod at both ends is now 
checked by means of two sets of contactors, and 
again, under-size and over-size parts are ejected 
into different drawers. 


Fig. 3. Valve Push-rods 
that Pass All Inspections 
and are of the Medium 
Length in the Permis- 
sible Range are Auto- 
matically Loaded 
Boxes by an Ingenious 
Mechanism on the Far 
End of the Inspection 
Machine 


into 


The next three inspection stations are identical. 
They gage the push-rods for length, eject those 
that are over size or under size and sort the re- 
maining sizes according to steps of 0.001 inch. The 
first station rejects push-rods shorter than 1.720 
inches and longer than 1.725 inches. The next 
station selects push-rods from 1.720 to 1.721 inches 
long and from 1.724 to 1.725 inches long, rods of 
these two lengths being discharged into separate 
drawers. The next station selects lengths from 
1.721 to 1.722 inches and from 1.723 to 1.724 inches 
and sorts push-rods of these two lengths into dif- 
ferent drawers. The intermediate length of 1.722 
to 1.723 inches is checked by the last inspection 
station of the machine, and these push-rods are 
then automatically stacked in hard rubber boxes by 
the ingenious mechanism seen in Fig. 3. 

Sixteen push-rods are automatically loaded in 
each row of this box, and each time that a row is 
completed, the box is automatically lowered to re- 
ceive the next row. When twelve rows have been 
completed and the box filled, a buzzer is sounded 
automatically, and after twenty seconds, the ma- 
chine stops operating and remain inactive until the 
full box has been replaced by an empty box. 

In addition to the ingenious mechanical and elec- 
trical features, the appearance of the machine has 
been given careful attention. All wiring, electrical 
equipment, and mechanical units are completely 
concealed by panels within the machine housing 
and yet are readily available, as will be seen from 
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385 INSPECTIONS A MINUTE 











Fig. 4. All Electrical 
and Mechanical Equip- 
ment of the Inspection 
Machine is Completely 
Enclosed and Yet is 
Readily Accessible by 
Removing Panels. In 
the Illustration a Panel 
is Removed, Showing 
Twenty-five Relays 


Fig. 4, which shows one panel removed, so as to 
make accessible the twenty-five relays which control 
the operation of the solenoid switches. Such ex- 
ternal parts as the drawer knobs and the housings 
for the photo-electric cell and its lamp are chro- 
mium-plated. Attractive caps made from soy-bean 
plastic compound protect the contact screws of the 
inspection devices, and small aluminum die-cast- 
ings cover the fittings of the grease tubes that 
lubricate the various moving parts. Covers of 
cellulose-acetate protect the inspection devices from 


























dirt and at the same time give a clear view of the 
push-rods passing through the machine. 

On the front of the machine is a panel that in- 
dicates how much voltage is passing into the ma- 
chine, whether the current is being supplied to the 
various solenoid switches, and which unit has failed 
to function when the machine stops automatically. 
Enclosed in the back of the machine is a timing 
drum which is scribed to indicate the correct posi- 
tions for the various cams that control the ma- 
chine movements. 


Working Conditions in the Automobile Industry 


UTOMOTIVE workers draw the highest wages 

paid in any manufacturing industry, and their 
hours, according to the Bureau of Labor Statistics 
—40.1 per week last October—have been slightly 
less than the average of other industries—41.3. 
Automobile manufacturers also rank first among 
seventeen important manufacturing industries, sur- 
veyed by the National Industrial Conference Board, 
in their employes’ health programs. No other in- 
dustry has gone so far in supplying plant nurses, 
organized first aid, optical clinics, doctors’ services, 
plant hospitals, physical examination of both new 
and old employes, health and accident insurance, 
and in promoting safety. 


Educational facilities and training for promotion 
are other important aspects of factory operation 
from the workers’ standpoint; not only in a gen- 
eral way, but more specifically, through apprentice 
training and training of unskilled and semi-skilled 
workers, the automobile plants rank either first or 
among the highest of the seventeen industries sur- 
veyed. Automobile factories are also among the 
leaders in such miscellaneous activities as provid- 
ing free legal aid, group life insurance, and Christ- 
mas bonuses. Last Christmas, the General Motors 
Corporation, for example, paid a special “apprecia- 
tion fund’”’ amounting to from $35 to $60 cash per 
employe. 
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Precision Boring 
in Automotive 





ROBABLY the greatest contribution of ma- 
p chine tool builders to the automotive indus- 

try has been the development of machines 
capable of finishing parts within a few ten-thou- 
sandths inch at the rate of a hundred or more 
pieces an hour. One of the latest types of machines 
belonging to this classification is the precision bor- 
ing machine, which was brought out primarily to 
take full advantage of the possibilities of carbide- 
tipped and diamond tools in boring operations. The 
success of these machines has also led to their ex- 
tensive application for the turning and facing of 
parts to close dimensional limits. 

Boring the ends of automobile connecting-rods 
and the piston-pin holes of pistons soon became 
standard jobs for precision boring machines, and 
they are now almost universally applied for these 
operations. Another outstanding application is the 
precision-boring of V-type cylinder blocks accurate 
as to diameter within a tolerance of 0.0005 inch, 
and straight and round within 0.0003 inch. 

Precision boring in the automotive industry how- 
ever, is not confined to these better known parts, 
as will be apparent from the accompanying illus- 
trations, which indicate the ever widening applica- 
tion of the process. All of these parts are being 
precision turned or bored on standard machines 
built by the Ex-Cell-O Aircraft & Tool Corporation, 
Detroit, Mich. The master hydraulic brake cylin- 
der shown in Fig. 1 is constructed of steel stamp- 
ings and a piece of seamless steel tubing, hydro- 
gen-brazed together to form an oil-tight assembly. 
The tube of this part is precision-bored to a diam- 
eter of 1.25 inches, within plus 0.003 inch and 
minus 0.000 inch, for a length of 4 3/8 inches to a 
blind end. The depth of cut on the diameter is 
0.015 inch, the feed 0.004 inch, and the spindle 
speed 1700 revolutions per minute. 

This operation is performed on a_ two-spindle 
machine by a method differing from usual prac- 
tice in that the work-fixture first advances toward 
the boring tools, which have been positioned to 
clear the rough bore, until the tools reach the 
blind end of the tubes without a cut being taken. 
The fixture now moves sidewise to bring the tools 
into position for cutting to the required depth. The 
boring spindles then start rotating and the boring 


—— 
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cuts are taken as the fixture moves away from that 
end of the machine, so that the tube is finished 
from the inner end to the outer end. The produc- 
tion is a hundred pieces an hour, or fifty pieces per 
spindle. Carbide-tipped tools are used, as in most 
other precision boring operations on steel and cast 
iron. On parts made from non-ferrous alloys, dia- 
monds are used extensively. 

In Fig. 2 is shown a brass carburetor part in 
which two holes are precision-bored simultaneously, 
concentric within 0.0005 inch. The small hole is 
approximately 1/2 inch in diameter by 3/4 inch 
long, and the large hole, 1 1/8 inches in diameter 
by 1 1/8 inches long. Both holes are bored to blind 
faces. A difficult feature of this operation was to 
provide a tool-holder rigid enough to bore the outer 
hole past the projecting central boss in which the 
small hole is bored, the available space for the tool- 
holder being less than 1/4 inch wide. Both tools 
are mounted on the same holder, supported on the 
machine table, but they are adjustable individually. 
The average production is a hundred pieces an 
hour. 

The ball-end valve tappets for airplane engines, 
shown in Fig. 3, are made of steel and heat-treated 
to a hardness of approximately Rockwell C-19. 
They are rough- and finish-bored after the heat- 
treatment in two steps on a two-spindle double-end 
precision boring machine. The countersunk bot- 
tom or blind end of the hole is faced flat in the 
Same operations. 

In taking each of the boring cuts, the machine 
table on which the tools are mounted first rapidly 
traverses the tool into the work which is rotating, 
until the tool is within a few thousandths inch 
from the blind face. Then this face is machined 
with a plunge cut, at the end of which the tool 
dwells momentarily. The table now moves side- 
wise to bring the tool to the desired depth, and then 
the table reverses at a boring feed, so that the hole 
is bored from the inside end to the outside. When 
the part has been rough-bored, it is transferred to 
the opposite spindle of the machine for finish 
facing and boring. 

The hole in this part is approximately 9/16 inch 
" diameter and is bored to a depth of 7/16 inch. 
The tolerance for the hole diameter is 0.001 inch, 
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and the tolerance for the distance from the blind 
face to the outer ball end is 0.005 inch. From 0.010 
to 0.012 inch of stock on the diameter is removed 
in the two cuts. The feed is 0.002 inch, and the 
spindle speed 2300 revolutions per minute. The 
production is one hundred and twenty complete 
pieces an hour. 

Precision turning and boring operations are per- 
formed on the valve-spring retaining washer illus- 
trated in Fig. 4, this part being turned along the 
boss, then generated upward toward the face at a 
radius, next faced, and finally bored to the outside 
edge of the narrow flange that runs around the 
face. This flange is only about 1/32 inch thick and 
is bored to a diameter of 19/16 inches. The toler- 
ance for the outside diameter of the hub and the 
inside diameter of the bore is 0.005 inch. 

The machine movements are actuated hydrau- 
lically, the work-fixture moving with respect to the 
spindle that carries the work. This part is heat- 
treated to a hardness of Rockwell C-38 to C-43 
prior to the operation. In turning and boring, the 
average production is sixty pieces an hour. 

The large end of the connecting-rod illustrated 
in Fig. 5 is precision-bored in steel to 2.220 inches, 
plus or minus 0.0002 inch, the depth of cut vary- 
ing from 0.0075 to 0.009 inch, and the spindle run- 
ning at 680 revolutions per minute. The feed is 
0.0058 inch. Other connecting-rods are precision- 
bored in the large end, after they have been bab- 
bitted and are also precision-bored in the bronze- 
bushed small ends. 

The Diesel-engine fuel-pump part illustrated in 
Fig. 6 has a hole 1 inch in diameter that is pre- 
cision-bored to a depth of 1 7/8 inches from the 
large end. Then the part is placed on the opposite 
side of the two-spindle precision boring machine, 
and a small hole of 3/8 inch in diameter is bored a 
distance of 1 1/2 inches to the bottom of the large 
hole. In the second step, the part is located from 
the previously bored hole. The alignment of the 
two holes is held within 0.0005 inch. The diameter 
tolerance is 0.0002 inch. This part is made from a 
nickel-iron casting. 












































PRECISION BORING AND 





Fig. 11. Precision Boring, 
Turning, and 
Facing Tractor Pistons in 
One Machine which Gives 
a Production of Twenty- 


seven Pistons an Hour 


Grooving, 


The duralumin pieces seen in Fig. 7 are end plugs 
for the wrist-pins of aircraft engines. Turning, 
facing, and generated cuts are taken on these parts 
in two operations on machines of the precision bor- 
ing type. In the first operation, the part is turned 
along the main portion to a diameter of about 
1 inch, faced on the inside of the flange, and turned 
on the flange to a diameter of 1 5/16 inches. The 
work piece is held on an expansion arbor in the 
spindle and the turning tools are mounted in a fix- 
ture on the machine table. Facing of the flange 
is done with tools on an auxiliary slide. The sec- 
ond operation consists of generating the radius on 
the closed end of the piece. 

A high degree of finish is the important point in 
these operations, but there is a limit of 0.005 inch 
specified on the distance from the inside of the 
flange to the high point of the rounded end. The 
diameters are held to size within 0.001 inch. One 
operator runs two machines, the production of each 
machine being eighty pieces an hour. 

The casting shown in Fig. 8 is a magnesium gear 
housing for aircraft applications. It measures ap- 
proximately 8 inches maximum diameter by 3 1/2 
inches overall length. This housing has _ three 
holes in it which are first rough-bored and then 
precision-bored to diameters ranging from 1 1/4 to 
2 1/16 inches, all of which must be finished within 
0.0005 inch of the specified dimension. The large 
hole in the center is fitted with a steel bushing, 
which is precision-bored to the maximum diameter 
mentioned, but the other two holes are bored in 
the magnesium. The hole to the left of the central 
hole is counterbored to a depth of 1/2 inch from 
each end of the part, the hole between these coun- 
terbores being left unfinished. 

Half-bearings of copper alloys are precision- 
bored for the engines of automobiles, trucks, and 
tractors. The bearings are steel-backed, being 
shaped from flat steel stock which has_ been 
coated with a copper-lead alloy on one or both 
sides. These half-bearings are turned to a diame- 
ter of 2.220 inches and precision-bored. The half- 
bearings are bored or turned one at a time. 
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TURNING IN AUTOMOTIVE SHOPS 





At the left in Fig. 9 is seen a tractor bearing 
which has an inside diameter of 2 5/8 inches and a 
length of 4 1/2 inches, while at the right is a truck 
bearing with an inside diameter of 2 1/8 inches. 
The second piece is also of the steel-backed type, 
the thickness of the outer steel shell being approxi- 
mately 5/32 inch, while the copper-alloy coating is 
1/32 inch. The wall thickness of half-bearings of 
this type is held uniform within 0.0003 inch. 

On large grooved bearings, such as seen at the 
left of the illustration, the average production is 
thirty-three pieces an hour. Diamond tools are 
used for this operation, the depth of cut being from 
0.004 to 0.005 inch, the feed 0.002 inch, and the 
spindle speed 2000 revolutions per minute. Small 
bearings 2 inches inside diameter by 1 3/8 inches 
long are bored at rates as high as two hundred and 
sixty an hour with a spindle speed of 3500 revolu- 
tions per minute, a feed of from 0.0015 to 0.002 
inch, and a depth of cut averaging 0.005 inch. 

Pistons are universally precision-bored in the 
piston-pin holes, and machines of the precision 
boring type are also being used extensively for 
turning these parts. The different methods vary 
somewhat with production requirements, as was 
explained in two articles published in April and 
May, 1935, MACHINERY. 

A rather unusual application of a precision bor- 
ing machine in a tractor shop where the produc- 
tion schedules are not so high as in the average 
automobile plant is illustrated in Fig. 11. Five 
distinct operations are performed by a machine 
which has two spindles at each end. In the first 
station of this machine, which is at the right rear, 
the dome end is faced and five ring grooves are 
simultaneously turned on the piston by tools 
mounted on a head at the back of the machine. 
This tool-head is fed forward hydraulically after 
the table has been fed toward the right to bring 
the tools into the correct position relative to the 
piston. The piston rotates at a speed of 1440 revo- 
lutions per minute, while the feed is 0.0025 inch. 
At the same time, a piston that has already been 


Fig. 12. Airplane Propeller 
Shafts of Heat -treated 
Alloy Steel are Precision- 
bored to Receive Six Bronze 
Bushings, which are Also 
Precision-bored 
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faced and grooved is having a spherical seat turned 
in the dome end at the right front of the machine. 
This cut is taken by a tool on the table, which is 
swiveled on a bearing by automatic means. While 
this cut is being taken, the piston rotates at 2400 
revolutions per minute, and the feed is 0.0015 inch. 

The circumference of the piston is turned at the 
left front station by a tool that is mounted on the 
table, this cut being taken as the table feeds from 
right to left; during this operation, the spindles 
at the right-hand end of the machine are being 
reloaded. The speed of the piston during the turn- 
ing cut is 1440 revolutions per minute, and the feed 
0.0025 inch, the piston being turned to a diameter 
of 4 1/4 inches. 

Simultaneously, a piston in the left rear position 
of the machine is having the piston-pin holes pre- 
cision-bored. For this operation, the piston is 
mounted upright on the table and the cutter is held 
in a machine spindle which rotates at 2400 revolu- 
tions per minute. The piston-pin holes are bored 
to a diameter of 1 3.4 inches. The depth of each 
cut is from 0.004 to 0.005 inch, the piston being 
made of Lynite. The average production is twenty- 
seven pistons an hour. 

The unusual precision boring operation illus- 
trated in Fig. 12 consists of first finish-boring six 
holes to a diameter of 1.750 inches in a steel pro- 
peller shaft for airplane engines, and then boring 
six bronze bushings that are fitted into these holes. 
For this operation, the single-spindle machine is 
equipped with an indexing fixture which accurately 
locates the successive holes in line with the boring 
spindle. In the steel boring operation, the tool- 
spindle runs at 975 revolutions per minute, is fed 
0.003 inch per revolution, and cuts to a depth of 
0.005 to 0.0075 inch. Five propeller shafts are fin- 
ished per hour. 

In boring the bronze bushings to a diameter of 
1.498 inches on the same machine, the tool-spindle 
runs at 3000 revolutions per minute, is fed 0.0015 
inch, and cuts to a depth of 0.004 to 0.005 inch. 
The production is eight propeller shafts an hour. 
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Unique Inspection Methods in the 








Fig. 1. Electrolimit Gage which is Used 


for the Accurate’ Inspection of the 
Skirt End of Plymouth Pistons after 


Anodic Plating 


Fig. 2. Cooling Units Bring Each Piston 
to Room Temperature for Inspection 
Purposes Immediately after They Leave 
the Hot Rinse Following Anodic Plating 





































NODIC plating is the last manufacturing oper- 
AX ston on Plymouth pistons, except for the 
final inspection of the skirt diameter, which 
follows immediately. The plating process forms a 
coating of aluminum oxide approximately 0.0002 
inch thick all over the pistons, making them harder 
and longer wearing. 

Owing to the high temperature of the pistons as 
they come from the hot water rinse at the end of 
the anodic plating operation, it was formerly im- 
possible to check the pistons at once. This difficulty 
has been solved by the installation of the four cool- 
ing units or “refrigerators” seen in Fig. 2, to which 
the pistons are conveyed directly from the hot 
water rinse. Each of these cooling units consists 
of an insulated tank of square cross-section, hav- 
ing a long thin-walled tube in the center which is 
welded to the tank at both ends, so as to be water 
tight. 

Water circulated within the tank completely sur- 
rounds the tube and thus provides an atmosphere 
in the tube, the temperature of which can be con- 
trolled by means of a hot- and cold-water mixing 
valve. A gage on top of the tank records the tem- 
perature within the tube. 

A chain conveyor with work-pushing fingers car- 
ries the pistons through the tubes of these cooling 
units from right to left. The rate of conveyor 
movement is such as to insure that when the pis- 
tons leave the discharge end of the cooling unit, 
they will be at room temperature or at any other 
temperature that may have been selected for check- 















































Plymouth Plant 





ing purposes. Each cooling tank measures 5 feet 
} long by 14 inches square. It takes about two and 
a half minutes for a piston to travel from one end 
of the tank tube to the other. 

As the pistons leave the cooling units, they are 
placed on Pratt & Whitney Electrolimit external 
1 comparators of the type illustrated in Fig. 1. These 
comparators are equipped with a Micro-ammeter 
which has a large graduated dial that insures in- 
spection accuracy at full-speed production. This 
dial also eliminates eye fatigue in checking and 
grading the pistons according to variations of 
0.0005 inch in the diameter of the skirt end. The 
minimum diameter is 3.1245 inches, and the maxi- 
mum diameter 3.1265 inches. 

The pistons are located on the comparator by 
means of an anvil and back-stop, fitted with tung- 
sten-carbide inserts to prevent wear, while the 
spindle is provided with a diamond point for the 
same purpose. There is a compensating device that 
holds the maximum pressure on the pistons to 4 
ounces, thus eliminating distortion and errors in 
the grading. The master ring gage seen at the right 
of the comparator base is used for setting purposes. 

Electrolimit gages provided with a pistol grip 
are used as shown in Fig. 3 for checking cylinder 
; bores and grading them for diameter variations of 
0.0005 inch. The bore diameters are marked and 
chalked by the inspector and then stamped with 
steel stencils. The gaging head is connected elec- 
trically to a power unit and to a large-dial Micro- 
ammeter at the back of the conveyor line. 








Fig. 3. (Above) Electrolimit Gages with 
Pistol Grips are Employed for Checking 
Cylinder Bores and Grading Them for 
Variations of 0.0005 Inch in Diameter 


Fig. 4. (Below Left) An Inspection Fix- 

ture with Condensing Lenses, Photo-elec- 

tric Cells, and Micro-ammeters is Used 

for Accurately Focussing the Head 
Lamps of Automobiles 


Fig. 5. (Below Right) View of the Head- 

lamp Focussing Fixture from the Front, 

Showing the Manner of Mounting it on 

the Automobiles as They Approach the 
End of the Assembly Line 
























PRODUCTION HARDENING IN AN 








Temperature also plays an important part in the 
inspection of cylinder blocks, and on this account, 
the master ring gages used in setting the cylinder 
bore gages are kept in a cabinet that is maintained 
at a constant temperature. Also, since it was found 
that the assembly of cylinder-head studs causes a 
slight distortion in the cylinder bores, these studs 
are now assembled before boring and honing. 

The focus of all head lamps is carefully adjusted 
by means of fixtures of the type illustrated in Figs. 
4 and 5, which employ photo-electric cells to deter- 
mine the intensity of the light rays. The intensity 
is recorded on Micro-ammeters, as seen in Fig. 4. 

The various units of this device are mounted on 
an aluminum frame, equipped with two arms which 
are hooked over the head-lamp brackets. On the 
lower cross-bar of this frame, as may be seen in 
Fig. 5, is a locating device, the bottom end of which 
is placed in contact with the radiator grille. The 
upper end is then adjusted by means of a hand knob 
and screw until a spirit level on the upper cross- 
bar of the frame indicates that the frame has been 
correctly positioned. 

After the fixture has been leveled, each head 
lamp is adjusted so that its beam of light is pro- 
jected through the center of the corresponding con- 
densing lens on the fixture, which is 2 1/2 inches 
























in front of the head lamp. The light rays are fo- 
cussed by this lens on the front end of the housing 
which contains the photo-electric cell. There is a 
1/8- by 1/4-inch aperture on the housing which can 
be adjusted to control the ray of light that is pro- 
jected through the aperture on the photo-electric 
cell. This cell is connected to the Micro-ammeter 
on top of the housing, which gives a reading of the 
light intensity. The housing that contains the 
Micro-ammeter is suspended by three springs 
which protect it from damage in use. 

After a head lamp has been adjusted until a 
maximum reading is recorded by the Micro-am- 
meter, the operator tightens the head lamp on its 
bracket from the position seen in Fig. 5. The com- 
plete fixture weighs about 28 pounds, and is trans- 
ferred by the operator from automobile to automo- 
bile as they come along the assembly line. 

The master gage used in setting these head-lamp 
adjusting fixtures is a duplicate of the front end 
of a car. Alternating current is used to light the 
lamps of the master gage. This, in turn, requires 
a transformer, rheostat, and voltmeter for reducing 
the voltage to that of a storage battery. In the 
actual inspection of head lamps on assembled auto- 
mobiles, the lamps are, of course, lighted by the 
batteries which have been installed on the cars. 


Production Hardening in an Electrically 
Heated Salt Bath 


TEERING-GEAR shafts, worm-gears, and 

other parts made of alloy steel are casehard- 
ened on a production basis by the Gemmer Mfg. 
Co., Detroit, Mich., in an electrically heated salt 
bath. This hardening process is performed in the 
Ajax-Hultgren furnace here illustrated (Ajax 
Electric Co., Philadelphia, Pa.), which consists 
essentially of a pot 6 feet long by 25 inches wide 
by 18 inches deep inside. The calcium cyanide case- 
hardening salt known as Aerocase (American 
Cyanamid & Chemical Corporation, New York 
City) is used, which provides an activated chloride 
bath. 

About 2500 pounds of this compound can be 
melted in the furnace at one time. A molten bath 
is obtained by melting Aerocase No. 510, which is 
used in powder form and serves as the heating 


medium. Then Aerocase No. 28 is added in small 
quantities at regular intervals to maintain uniform 
carburizing activity. This compound is supplied 
in block form for convenience. 

Three pairs of metal electrodes are suspended 
close together in the bath from the rear wall. Alter- 
nating current passed between the electrodes melts 
the salt and heats the bath by direct resistance. By 
locating these electrodes in close proximity, the 
heating zone is restricted to a comparatively small 
section of the furnace, thus leaving a large propor- 
tion of working space. 

Uniform heating of the entire bath is obtained 
by means of a patented arrangement of the elec- 
trodes which utilizes electromagnetic forces in 
such a manner that the entire bath is constantly 
stirred. The molten salts are drawn between the 
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Gemmer Steering-gear Shafts are Casehardened by Immersing 


them in an Electrically Heated Salt Bath and Quenching in Oil 


electrodes and forced downward toward the bottom 
of the pot, thus providing a positive circulation of 
the hardening medium. The furnace operates on 
220-volt, three-phase, sixty-cycle current, a trans- 
former being used to provide current of low volt- 
ages to the electrode terminals. Because of the low 
voltage, there is no danger of the furnace operator 
receiving shocks. 

The furnace pot is simply constructed of steel 
plates, welded together and embedded in insulating 
firebrick. Scaling or corrosion, which occurs when 
furnaces are heated from the outside, is of course 
eliminated, and the bath salts do not have any cor- 
rosive effect on the inside of the pot. There is, 
however, gradual carburization and some crystal- 
line growth due to the prolonged heating, but it is 
estimated that the pot will give at least one year’s 
service before it need be replaced. 

Uniform hardness of the product is one of the 
Important advantages of this casehardening meth- 
od, and this results from the ease of holding the 
furnace to the same temperature throughout, as 


well as maintaining a positive control of the 
cyanide content of the bath. Production heats can 
be maintained day and night with a variation not 
exceeding 5 degrees. It is the practice to keep the 
furnace just above the freezing point over week- 
ends and during other periods when it is not in 
use, so as to avoid the expense of remelting the 
hardening compound. 

The illustration shows this furnace being used 
for the hardening of steering-gear shafts. It is 
operated at 1525 degrees F. The shafts are sus- 
pended from hooks. After being heated for the 
required length of time, they are transferred to 
the conveyor type quenching and tempering equip- 
ment seen at the right of the illustration, where 
they are immediately quenched in oil, conveyed 
through a cleaning bath, and then carried into a 
gas-fired tempering furnace, where they are held 
at 400 degrees F. for a specified time. 

The serrated ends of the shafts are drawn in a 
subsequent operation by immersing them in a 
nitrate bath and quenching in water. 
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Steel Castings for Automobiles 









Some of the Reasons why Steel 

Castings are Rapidly Gaining 

Favor with Automobile, Truck, 
and Bus Designers 


By RAYMOND L. COLLIER 


viable reputation for being keenly alert to 

the progress made in every field that has a 
bearing upon progress in their own. Their open- 
minded approach to all the mechanical problems of 
their industry is probably the principal reason for 
America’s front-line position in the automotive 
field. 

Nowhere is this open-mindedness more apparent 
than in the study and ready acceptance of new or 
improved materials. The fact that cast steel is now 
being selected for so many vital truck, bus, and 
trailer parts is a tribute to the art of the steel 
foundryman. Cast steel has proved to be the final 
answer to many structural problems requiring in 
their solution high quality, low cost, and depend- 
ability. Perhaps this progress and the reasons for 
it can best be exemplified by a number of quota- 
tions from men engaged both in the automotive and 
in the steel foundry industries. 

A steel foundryman is quoted as follows: “We 
make a great many gear shifting forks used in 
automobile, truck, and bus transmission cases. This 
shifting fork is a sprawly casting which may be 
forged when the quantity permits. Recently, when 
calling on one of our customers, we were told that 
the engineering department had changed from a 


 pterenginbe engineers have acquired an en- 


forged fork to a casting. When we asked ‘why’, 
we were told that in heat-treating, a casting dis- 
torts less than a forging. These forks have to be 
held to very close limits and it is difficult to correct 
the distortion and stay within the required limits. 

“The reason is easy to see. The structure in a 
casting is uniform, but when a piece of bar stock 
is upset, forged, and often twisted, in producing a 
part, the structure is changed and distorted; when 
subjected to heat, the material attempts to re- 
adjust itself, and in so doing causes the machined 
forging to warp. It is difficult to realign the ma- 
chined surfaces.” 

The next quotation is from an article by R. H. 
McCarroll and J. L. McCloud, both of the Ford 
Motor Co., as recorded in Metal Progress. 

“This housing is an example of the economical 
advantage of a steel casting, since the metal may 
be properly distributed in it to meet the design re- 
quirements. Each half was formerly a_ welded 
assembly of a steel tube with malleableized iron bell 
and steel forgings. Actually, the casting weighs 
less than the former assembly, and is equal in 
rigidity or stiffness. The savings achieved are due 
to reduced machining costs with less metal to re- 
move and the elimination of the welding formerly 
required.” 

The same authors proceed to say: “In order to 
get a mental picture of this new type of wheel as- 
sembly, consider that the former practice was to 
use a steel forging for the hub with a gray iron 
ring for the braking surface. The loads that this 
new alloy steel casting has to withstand, acting as 
combination hub, wheel center and brake-drum, 
come from all directions and are not only static 
but dynamic. 

“Just as indicated before, the combined hub, 
drum, and wheel center presents a case where in- 


Fig. 1. Cast-steel Truck 
Wheel-hub Castings, 
Fabricated and Assem- 
bled by a Combination of 
Welding, Machining, and 


Bolting 
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creased strength is secured, together with lower 
weight—unsprung weight. Too much emphasis 
cannot be given to this. The reason is that in cast- 
ings, metal can be placed where it is wanted; we 
are not limited by requirements of draft in the 
forging dies, and may have ribs where we want 
them. 

“The new and lighter cast-alloy steel hub and 
drum give equally long life. Years of practical 
service have confirmed this. We have always con- 
sidered impact strength of utmost importance in 
wheel and hub assemblies, and such routine tests 
are made. Cast-steel hubs are just as good as 
forged ones; tests below zero, as well as at room 
temperature, prove this. 

“Considerable savings in cost of production re- 
sulted from the adoption of the new alloy for crank- 
shafts, and their actual use has been very success- 
ful. The new cast shaft, when finished, weighs 
about 10 per cent less than the forged shaft.... 
The amount of metal removed from the forging 
was 17 pounds, as against 9 pounds for the casting, 
a decided saving in itself. Since September, 1933 
[until the middle of 1936] over 2,000,000 cast 
shafts have been produced and assembled.... The 
ability to distribute weight advantageously results 
in a cast shaft of lower weight than the forging. 
In the first place, the shaft may be properly coun- 
terweighted without having to fasten on separate 
pieces to balance the part dynamically, as well as 
statically. The shafts may be ribbed at locations 
where stresses are highest, with consequent im- 
provement in ‘fatigue life.” The shafts may be 
economically cored out, lightening the pins and en- 
abling metal to be so distributed about the shaft 
center as to make it actually stiffer than a forging, 
while being even lighter.” 

Fig. 1 shows a group of castings designed for 
use as hubs on truck wheels, which are assembled 
and fabricated by a combination of welding, ma- 
chining, and bolting. Fig. 2 represents the main 
castings of a highway trailer “fifth wheel.” It also 
shows how a good design with ribs placed where 


Fig. 2. Main Castings of 
Highway Trailer “Fifth 
W heels.” Note the Gener- 
ous Ribbing which Im- 
parts 


Strength and 


Rigidity 





needed is available in light weight when using cast 
steel. 

Among the dozens of automotive parts now com- 
monly produced in the steel foundry may be men- 
tioned axle housings and pads; bell housings; brake 
drums; connecting-rods; starting cranks; crank- 
shafts; equalizer beams; hubs; shock-absorber 
parts; spring brackets; guards and hangers; shift- 
ing forks; and universal joint parts. 

Briefly, the advantages claimed for steel castings 
may be summarized as follows: Steel castings al- 
low the engineer-designer to place his metal judi- 
ciously, so as to provide the required strength to 
meet the service stresses. 

A wide range of physical properties can be ob- 
tained in ordinary carbon steel castings by means 
of different heat-treatments to suit the required 
ductility, tensile strength, impact strength, etc. 

The cast steel can be alloyed so as to augment 
the range of physical properties of the metal. 
Through alloying and _ heat-treatments, tensile 
strengths ranging all the way from 60,000 to 
200,000 pounds per square inch can be obtained. 

Steel castings are rigid, yet sufficiently elastic 
(contrary to the impression of many mechanical 
men) to bend or yield before they break. Ordinary 
cast steel is not brittle. It is tough. In tests, it 
can usually be bent double without a break show- 
ing on the outer bend surface. 

Cast steel can be machined with approximately 
the same ease as rolled and forged steel. It can be 
readily combined with other castings or joined to 
rolled steel by welding. Unmachined steel castings 
can be furnished with smooth surfaces. 

After being heat-treated (practically all steel 
castings today are at least annealed or normalized 
and drawn) any residual strains set up in the cool- 
ing of the steel casting are relieved, producing a 
metal of excellent uniformity and strength. 

That these advantages are being recognized is 
evidenced by the fact that there has been a 400 
per cent increase in the output of commercial steel 
foundries during the last twenty months. 
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Fig. 1. Finish-cutting a Hypoid - tooth 
Ring Gear with a Circular Cutter Pro- 
vided with Staggered Blades that Suc- 
cessively Cut on the Inside and Outside 


of Adjavent Teeth 


Fig. 2. Hypoid-tooth Drive-pinions are 
Rough-cut in One Operation and Then 
Finished in Two Operations, in which 
Cuts are Taken on Opposite Sides of 


the Teeth 


+ 
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An Outline of the Manufactur- 
ing Methods Used by an Auto- 
mobile Company that Adopted 
Hypoid Gears [leven Years A go 


By CHARLES O. HERB 


YPOID gears have been used continuously 
lal since 1926 by the Packard Motor Car Co., 

Detroit, Mich., for driving the rear-axle 
shafts of automobiles, although they did not come 
into wide general use by other manufacturers until 
recently. Hypoid gears were adopted by Packard 
engineers because they were found to be even 
stronger and quieter than spiral-bevel gears, which 
were then in general use for the same application. 
The advantage of hypoid gears in permitting the 
position of the drive-shaft of automobiles to be 
lowered with respect to the center of the wheels did 
not become important until the advent of the low- 
built cars of late years. 

In the manufacture of hypoid gears and pinions, 
the Packard Motor Car Co. uses exclusively the 
line of roughing and finishing gear-tooth cutters, 
quenching presses, lapping machines, matching ma- 
chines, and inspection equipment developed by the 
Gleason Works, Rochester, N. Y. This article will 
outline the manufacturing procedure. 

Hypoid teeth are cut on Packard drive-pinions 
and ring gears by using the rotary type of inserted- 
blade cutter commonly employed in cutting spiral- 
bevel teeth, the generating principle being the same. 
This cutter is carried in a rotating cradle and has 
considerable angular adjustment to suit the spiral 
angle of the teeth being cut. A hypoid-tooth rough- 
ing operation on a drive-pinion is illustrated in 
Fig. 2, while a finishing operation on a hypoid- 
tooth ring gear is shown in Fig. 1. It will be seen 
that the pinion is above the axis of the cutter, but 
it is below the axis of the imaginary generating 
gear of which the cutter represents a tooth. On 
the other hand, the ring gear is below the center 
of the cutter and therefore above the axis of the 
imaginary generating gear. 

The roughing operation on both pinions and ring 
gears cuts the hypoid teeth to the proper path and 
form, leaving from 0.010 to 0.015 inch of stock on 
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Cutting Hypoid Gears 





each side of the teeth for removal in the finishing 
operations. Two finishing operations are neces- 
sary on the drive-pinions because of the fact that 
the rotary finishing cutters used for pinions are 
made with all the blades cutting either on the in- 
side or on the outside of the teeth. Thus, one side 
of all the teeth is cut in the first finishing operation, 
and the opposite side of the teeth in the second fin- 
ishing operation. 

One of the interesting differences between spiral- 
bevel and hypoid gears that is important in the 
finishing operations is that, whereas the profile of 
spiral-bevel teeth is symmetrical on both sides, the 
profile of hypoid teeth is non-symmetrical on the 
two sides. This difference in the profile on the op- 
posite sides of the teeth is much more pronounced 
on pinions than on gears, and it is for this reason, 
that two finishing operations are performed on 
pinions. The operating principle of the finishing 
machines is similar to that of the roughers. 

The ring gear teeth are finished in one operation 
by the use of the conventional type of rotary cutter 
on which inside and outside cutting blades are stag- 
gered, so that one cutter blade finishes one side of a 
tooth and the succeeding blade finishes the opposite 
side of the adjacent tooth. 

Packard driving gears are produced in four dif- 
ferent ratios to suit various sections of the country 
to which the automobiles are shipped. These ratios 
are 10 to 47, 11 to 45, 11 to 48, and 11 to 50. On 
the 10-tooth pinion, the spiral angle is 49 degrees 
52 minutes, while the spiral angle of its mating 
47-tooth gear is 25 degrees 57 minutes. The spiral 
angles of the pinion and gear in the 11 to 45 ratio 
are 50 degrees 8 minutes, and 26 degrees 37 min- 
utes, respectively. The spiral angles of the pinions 
and gears in the other two ratios are between those 
extremes. The diametral pitch of the pinions and 
gears in the complete series varies from 4.737 to 
5.263. 

One of the important requirements of the ring 
gears as they come from the finishing machines is 
that the tooth spacing must be accurate within 
0.0007 inch. Every day one of the gears produced 
by each machine is checked for tooth spacing by 
means of the Zeiss Optimeter shown in Fig. 4, and 
this inspection is also performed each time that a 
machine is set up. 

This inspection device has a swinging arm, on 
which is mounted a tube that carries an Optimeter 
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Fig. 3. The Inside and Outside 


of the Ring Gear Teeth are Chamfered 


in a Machine that Operates on 


Shaper Principle and is Equipped with 


an Indexing Table 


Fig. 4. The Ring Gears Produced by 
Each Finishing Machine are Inspected 
Every Day for Accuracy of the Tooth 


Spacing by the Optical Instrument Here 
Illustrated 






















and two fingers that contact with the same side of 
successive gear teeth. One finger is pivoted in the 
center and operates against a graduated scale with- 
in the tube, thus indicating any differences in tooth 
spacing. When observed through the eye-piece of 
the instrument, the graduations of the scale within 
the tube appear about 1/16 inch apart—they repre- 
sent variations of 0.00005 inch. 

A gear to be inspected is set up on a surface plate 
as shown, and indexed to bring all the teeth suc- 
cessively to the space-checking fingers of the Op- 
timeter. Each time that a gear is to be indexed, 
the contacting fingers are raised by imparting a 
quarter turn to a handle on the end of the swinging 
arm. 

Ring gears are also checked periodically for 
smoothness of tooth action as they come from the 
finishing machines, so as to insure a good lapping 
condition after heat-treatment. This checking is 
made by rolling a ring gear in mesh with a master 
pinion, the teeth of the ring gear being first painted 
with red lead so that the nature of the contact be- 
tween the master pinion and the gear can be readily 
observed. 

The teeth of ring gears are chamfered at both 
ends by a machine of special design, which is shown 
in Fig. 3. This machine is equipped with an index- 
ing table that can be tilted for chamfering the 
teeth at either the inner or outer end. The cuts 
are taken by a tool mounted on a horizontally re- 
ciprocating ram, the table being indexed with each 
stroke of the ram to bring the successive teeth into 
line with the tool. Burrs on the ends of the pinion 
teeth are removed in a simple filing operation. 

Ring gears are next ground on the edge or back 
cone in an operation in which they are located from 
the previously ground bore. This operation is per- 
formed merely to insure an accurate surface for 
locating purposes in regrinding the bore after the 
heat-treatment. In the regrinding operation, the 
tops of the teeth are also used for locating purposes. 
































PACKARD PRACTICE 





Fig. 5.Selected Pinions and 
Ring Gears 
after 


are Lapped 
Heat-treatment by 
Running in Mesh for Ten 
Minutes during which a 
Fine Abrasive Compound 
is Pumped to the Revolv- 


ing Parts 


Then the trademark of the company, the piece num- 
ber of the gear and the date of manufacture are 
all stamped on the gears by means of a marking 
machine. 

The ring gears and pinions are next placed on 
hook type conveyors, which carry them to the heat- 
treating department on the floor below. Here they 
are loaded on grille type trays and carried through 
pusher type furnaces, in which they are carburized 
in natural gas. The pinions are loaded on trays 
with the shaft ends downward, while the ring gears 
are stacked seven high on top of each other with 
spacers between. The furnaces are maintained at 
a temperature of 1675 degrees F. and the parts are 
held in them for ten hours. Each furnace is 33 feet 
long inside. Natural gas is used for fuel and also 
for the carburizing medium. One of the important 
advantages of carburizing by this method is cleanli- 
ness, as the work does not need to be cleaned at the 
end of the heat-treatment. Also, the process has 
been found to be much faster than other methods. 

When the pinions reach the far end of the car- 
burizing furnace, they are automatically discharged 
into an oil quench through an enclosed chute that 
leads from the bottom of the furnace to the quench- 
ing tank beneath. With this arrangement, the 
heated pinions are not affected by the room atmos- 
phere. The oil bath is maintained at a tempera- 
ture of between 100 and 110 degrees F. Both fur- 
naces were built by Holcroft & Co., Detroit, Mich. 

The ring gears are individually quenched in a 
Gleason press of the standard type, in which the 
gear is clamped between upper and lower dies that 
hold it flat during the cooling period and still per- 
mit it to contract freely. The gear is submerged in 
oil during this process, oil being forced through the 
teeth at a high velocity. Each gear remains in the 
press about two minutes, during which time a pres- 
sure of 5000 pounds is applied to hold it straight. 
When taken from the press, the back surface of the 
gears must be straight within 0.003 inch. 
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IN CUTTING HYPOID GEARS 

















The heat-treatment leaves the pinions and gears 
with a case depth of from 0.040 to 0.045 inch. The 
parts are checked 100 per cent for hardness and 
must be file hard. The pinion and ring gears are 
then returned to the machining department on the 
same conveyors that took them to the heat-treating 
department. Here the shanks of the. pinions are 
checked to make sure that the run-out does not ex- 
ceed 0.001 inch, after which two bearing surfaces 
and splines are ground on the shanks. The bore of 
the ring gears is also ground, as already explained. 

From these grinding operations, the pinions and 
ring gears go to a matching machine where pairs 
are selected according to tooth bearing conditions. 
The selected pairs are then carried by the overhead 
conveyor to lapping machines, where they are run 
together for ten minutes. During this operation, a 
compound consisting of FFF carborundum powder 
suspended in machine oil is constantly pumped to 
the rotating parts. Fig. 5 shows an operator load- 
ing a gear and pinion into a machine for the lap- 
ping operation. 

At the beginning of this operation, the ring gear 
and pinion are set up with a backlash of about 
0.008 inch. This is reduced to about 0.003 inch dur- 
ing the operation by adjusting the pinion closer to 
the gear. Power is transmitted through the pinion 
which runs at a speed of 1050 revolutions per min- 
ute, first in one direction for four minutes then in 
the reverse direction for four minutes, again in the 
first direction for another minute and finally in the 
reverse direction for one minute. During each of 
the four-minute periods the ring gear is oscillated 
up and down about 0.010 inch, so as to insure full 
contact of the teeth from the heel to the toe, but 
during the one-minute periods the ring gear is ro- 
tated without oscillation. 

Each lapped pair of ring gears and pinions is 
given a final test for quietness of operation and 
tooth bearing in machines of the type shown in 
Fig. 6, which are installed in a silent room. The 


Fig. 6. Final Inspection 
of the Drive Gears for 
Quietness of Operation, 
Tooth Bearing Conditions, 
and Distance from a Shoul- 
der on the Pinion Shank to 
the Center of the Mating 
Ring Gear 
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operators of these machines also determine the dis- 
tance from a shoulder on the pinion shank to the 
center of the mating ring gear, a tolerance of plus 
or minus 0.001 inch being specified for that dimen- 
sion. The inspector designates the amount of stock 
that must be ground from the pinion shoulder to 
meet this requirement. The dimension is impor- 
tant, because the pinion is located in the rear-axle 
carrier from that shoulder without the use of shims. 

The teeth of the gear and pinion are painted 
with red lead at the beginning of this inspection, 
and by observing the shading of the red lead at the 
end of the operation, the inspector can determine 
the correctness of the tooth bearing condition. The 
inspection machines are completely hydraulic. After 
a ring gear has been slipped on the faceplate and 
a pinion shank inserted into the spindle of the driv- 
ing head, the inspector merely moves a lever to 
clamp both working pieces by hydraulic means. 
Also, the relative positions of the ring gear and 
pinion can be changed hydraulically. 

To start these machines and keep them in opera- 
tion, the inspector must depress a button on each 
end of the machine and hold it depressed, which 
guards against his fingers getting caught between 
the fast running gears. The pinion is driven at a 
speed of 1050 revolutions per minute, as in the lap- 
ping operation. 
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The average worker on the payrolls of the auto- 
mobile manufacturers in Detroit could buy more 
of the comforts of life with his wages in 1936 than 
in any previous year in automobile history. This 
fact is based upon a study of the average cash 
earnings in 1936 and the living costs in Detroit. 
While the average cash earnings, expressed in dol- 
lars, were reduced about 7.5 per cent from 1929, 
the living costs were reduced 20 per cent; thus the 
purchasing power was increased about 13 per cent. 
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Forty Cuts Taken on 






Connecting-Rods and Caps 





ing cuts are taken simultaneously on fourteen 

connecting-rods and their caps by a machine 
recently built by Greenlee Bros. & Co., Rockford, 
Ill., for the Packard Motor Car Co. This machine 
is equipped with an eight-station turret which is 
indexed by hand to bring the connecting-rods into 
line with the successive tools. Two connecting-rods 
and their caps are placed in each of the fixtures, 
the loading station being at the front of the ma- 
chine. The production is 200 rods and caps per hour. 

Most of the cuts are taken by tools on a multiple- 
spindle head, mounted on a hydraulically actuated 
slide which moves horizontally on the base of the 
machine. This head is also equipped with an at- 
tachment on which there are two arbors provided 
with two cutters each, for milling locking slots on 
the connecting-rods and caps. In addition, there 
are two self-contained units mounted in angular 
positions on top of the machine for performing op- 
erations on parts at the seventh and eighth stations. 
Each unit is equipped with two drill spindles. 

The turret is indexed by turning a crank-handle, 
and it is mounted on large ball bearings. Safety 
devices prevent double or reverse indexing; how- 
ever, the safety device can be released when it is 
necessary to turn the turret backward. 


Prine drilling, chamfering, reaming, and mill- 


At the second station of the turret, 23/64-inch 
bolt holes are drilled half way through the connect- 
ing-rods and caps, and at the third station, the 
drilling of these holes is completed. The holes are 
next chamfered on the joint faces at the fourth sta- 
tion, and they are reamed to 0.377 inch at the fifth 
station. A slot 0.160 inch wide is milled in the 
bearing surface of each connecting-rod and cap for 
locking purposes at the sixth station. All these 
tools—a total of thirty-six—are mounted on the 
multiple-spindle head of the horizontal slide and 
on the milling attachment which it carries. 

At the seventh station, a small hole is drilled half 
way through the section of each connecting-rod that 
joins the arm with the bearing end, and at the 
eighth station, this hole is completed. 

Guide bushings for all the tools of the horizontal 
multiple-spindle head are carried in a sliding plate 
which registers in the turret with each advancing 
movement of the head. This plate locks the turret 
rigidly in the proper relation to the head. Hydrau- 
lic feeding of the main slide is effected by means of 
a pump, cylinder, and control valves in the base. 
Adjustable dogs provide for obtaining the desired 
rapid approach, feed movement, and rapid return. 
All machine movements, with the exception of start- 
ing, are performed automatically. 


High - production Ma- 
chine that Performs 
Forty Operations on 
Fourteen Packard 
Connecting -rods and 
Their Caps at One 
Time 
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Automatics with New Features 








Special Drilling and Cross-drilling 
Attachments Driven from a Single 
Motor, Enable This Brown & 
Sharpe Motor-driven High-speed 
Automatic to Produce Brake Adjust- 
ment Screws without Secondary 
Operations. The Operation Consists 
of Drilling, Forming, Cross-drilling, 
Removing the Burr from the Cross 
Hole by a Drill on the Turret. 
Threading, Cutting off and Re- 
moving the Cut-off Burr by a Screw 
Slotting Attachment 
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An Automatic Magazine on This 
| Brown & Sharpe Motor-driven High- 
speed Automatic Screw Machine 
Brings Successive Rods of Stock 
into Line with the Machine Spindle 
as the Preceding Rods are Used 
up. A Rear End Threading Attach- 
, ment Enables the Machine to Pro- 
duce Studs which are Threaded 
and Chamfered on Both Ends. 
Three Additional Handlings of the 
Work were Performed before This 
Type of Machine was Installed, as 
Five Operations were Required 


Automobile Push-rods are Formed 
| and Cut off in This Brown & 
Sharpe Motor - driven High-speed 
Automatic, Equipped with a Roller 
Feed and Timing Mechanism and 
a 12-foot Automatic Rod Magazine. 
Stock for Each Piece is Fed Beyond 
the Collet in Less than One Second; 
on the Automatic Previously Used, 
Four Feed-cuts were Required, 
Each Consuming One Second. The 
Automatic Rod Magazine has also 
Increased the Efficiency of the 


Present Machine 
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Honing—Universal 
for Combustion | 








This Method Has Become the 

Last Word in Refinement for 

Finishing [Engine Cylinders of 
Various Types and Sizes 


EN years or so ago, a revolutionary change 
Fig. 1. Automobile Cylinder Bores are Finished was made in the method of finishing automo- 
all over the World by Honing. This Illustration bile cylinder bores. Previous to that time, 
Shows Two Machines Honing Straight - eight the final operation on the cylinder bores consisted 
Cylinder Blocks either of reaming, internal grinding, or burnishing 
by means of a tool made up with a series of rollers. 
None of these methods enabled the attainment of 
the close accuracy or high finish which the automo- 
tive industry considered desirable. 
The search for a means of improving the finish 
of cylinders led to the development of the honing 
process, which involves the use of an expanding 


Fig. 2. The Steel Sleeve in this Airplane Engine tool provided with relatively long and narrow ab- 
Cylinder is Mirror-honed to a Diameter of 4 5/8 rasive stones. By simultaneously reciprocating and 
Inches within Plus or Minus 0.0004 Inch, and rotating this honing tool in a bored and reamed 

Straight within the Same Tolerance cylinder, it was found that much greater accuracy 


and a mirror-like finish could be obtained, at much 
faster rates of production than by the methods 
then in use. 

Within a comparatively short time, honing be- 
came the standard method of finishing automobile 
cylinders in the United States, and today it is uni- 
versal practice the world over. Honing enables 
cylinder bores to be finished to within 0.0005 inch 
of the specified diameter, as well as straight and 
round within the same tolerance. Such meticulous 

a accuracy is being obtained day in and day out at 
production rates of nearly 100 eight-cylinder blocks 
an hour per machine, with one operator. 

With this high degree of cylinder finish, and with 
the lighter honed connecting-rods and other refine- 
ments in the fit of working parts, automobile man- 
ufacturers no longer find it necessary to warn buy- 
ers of new automobiles against fast driving before 
the cars are “broken in’”—new automobiles can 
now be driven at speeds of fifty miles or more an 
hour as soon as they leave the factory without 
danger of damage to the engine. The most impor- 
tant advantage of honing, however, lies in the 
greater efficiency of the engine. Piston-rings and 
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By JOHN E. ANDRESS 
President, Barnes Drill Co. 
Rockford, Ill. 


pistons can be fitted more closely, thus increasing 
the compression and power of the engine, and giv- 
ing greater mileage per gallon of gasoline. The 
durability of pistons and rings in mirror-honed 
cylinders is decidedly increased. The general prac- 
tice in automobile plants is to remove approximate- 
ly 0.002 to 0.003 inch of stock on the diameter of 
cylinder bores by rough-honing. Then a secondary 
honing operation, in a very few cycles, removes a 
minute amount of stock and produces the mirror- 
like smoothness and high accuracy. 


The Spread of Honing Outside the 
Automobile Industry 


The complete success of honing in finishing en- 
gine cylinders for automobiles naturally led to the 
application of this method to cylinders of other 
types of internal-combustion engines. The Barnes 
Drill Co., Rockford, Ill., was a pioneer in building 
honing machines, not only for automobile plants, 
but also for shops engaged in the manufacture of 
motor trucks, tractors, airplanes, and Diesel en- 
gines. It must not be assumed that honing is lim- 
ited to cylinders, because it is being employed at 
the present time for finishing many other parts. 
However, the scope of this article is confined to 
cylinders. The honing machines shown are built 
by the Barnes Drill Co. and are equipped with 
hones made by the Micromatic Hone Corporation, 
Detroit, Mich. 

Two machines installed at the Packard Motor 
Car Co.’s plant for honing cylinder blocks for the 
“120” medium-priced automobile, introduced on 
the market last year, are seen in Fig. 1. Fig. 3 
shows a close-up view of one of the machines. 
Eight bores are honed simultaneously by the mul- 
tiple-spindle heads of these machines. One of the 
machines rough-hones each cylinder block, and the 
other mirror-finish hones them. The multiple- 
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Fig. 3. Close-up View of One of the Machines 

Illustrated in Fig. 1, Showing Eight Cylinder 

Bores being Honed Simultaneously in an Auto- 
mobile Engine Block 


Fig. 4. Honing Diesel-engine Cylinder Liners of 

the Opposed-piston Type. These Liners Measure 

5 Inches Inside Diameter and 36 Inches Long. The 
Bores must be Straight within 0.001 Inch 
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HONING—THE UNIVERSAL METHOD OF FINISHING 








Fig. 5. The Honing Process has also been Adopted 


for Finishing Cylinders of Diesel Engines. This 

Illustration Shows a Cylinder 14 Inches in Diam- 

eter by 54 Inches Long which is Honed within a 
Floor-to-floor Time of Ten Minutes 


spindle head of both machines is reciprocated up 
and down by two hydraulically actuated rams. This 
type of multiple-cylinder honing machine is gen- 
erally used by the leading automobile engine build- 
ers throughout the world. 

The bores of these cylinder blocks are honed to 
a diameter of 3 1/4 inches, plus or minus 0.0005 
inch, and are 7 1/2 inches long. In rough-honing, 
the average production is 43 cylinder blocks an 
hour, and in finish-honing, 46 blocks an hour. 


In Honing Airplane Engine Cylinders, Tools 
Suitable for Blind Holes are Necessary 


Cylinders for airplane engines are honed after 
the sleeves have been assembled in the heads, and 
consequently the hone operates in a blind hole. On 
this account, the machine is so arranged that the 
hone can be made to dwell at the bottom of the bore 
for a variable number of revolutions. This is con- 
trolled by a hydraulic valve. At the end of the 
predetermined dwell, the reciprocating movement 
is automatically resumed. 


Fig. 2 shows equipment employed in a number 
of plants for this operation. The cylinder head is 
mounted in a trunnion type fixture which tips over 
for reloading, so as to bring the cylinder head up- 
ward. Four studs in the fixture fit the holes in the 
flange of the cylinder head and nuts are used to 
fasten the head to the top plate of the fixture. A 
pull-pin automatically locks the fixture when it is 
swung upward into the working position, when it 
is in the loading position, and also when it is in a 
horizontal position for gaging. 

The hone is guided in a bushing provided in an 
adapter plate attached to the top of the fixture. 
Coolant is fed directly to the cylinder through two 
removable flexible hose and bushings. These hose 
are disconnected when the fixture is turned over 
for reloading. Honing is performed in the usual 
way by combined rotating and reciprocating move- 
ments. Arrangements are also made for using 
cast-iron laps after honing with the abrasive 
stones. In lapping, the rotary drive to the spindle 
is disengaged, but the reciprocations continue. At 
the end of each lapping cycle, the operator moves 
the spindle clockwise slightly by means of a hand 
indexing ratchet on the spindle, so that the cast- 
iron laps produce a straight-line, satin finish. 

Equipment of this type is used on cylinders of 
various diameters up to 6 1/4 inches. The cylinder 
sleeve shown being honed in Fig. 2 is 4 5/8 inches 
in diameter by 8 inches long. It is honed to size 
within 0.0004 inch, and then straight-line lapped 
to remove “‘cross-hatch” and to obtain a satin fin- 
ish. Machines of this type, provided with a lateral 
indexing type of fixture, are also being used for 
honing the cylinder sleeves of straight-line water- 
and Prestone-cooled cylinder blocks in which steel 
liners are used. 


Diesel-Engine Cylinders up to 20 Inches in 
Diameter are Finished by Honing 


Honing machines have been built by the Barnes 
Drill Co. for finishing bores up to 20 inches in di- 
ameter, thus providing equipment that meets the 
needs of Diesel-engine builders. In the operation 
shown in Fig. 5, a cylinder 14 inches in diameter 
by 54 inches long is being honed to size within plus 
or minus 0.001 inch (the customer’s tolerance). 
The honing is performed over several port holes. 
The average honing time is 10 minutes, floor to 
floor. 

The body of the hone used in this operation is 
made of heavy construction, so as to give a steady- 
ing influence. When a long cylinder like this has 
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a slight taper, the hydraulic honing machine can 
instantly be made to hone the small end of the bore 
with short strokes until the taper has been re- 
moved, whereupon the spindle automatically re- 
sumes its normal working stroke. 

Cylinder liners 36 inches long, with a hole 5 
inches in diameter, are honed in the machine shown 
in Fig. 4. These cylinder liners are used in Diesel 
engines, opposed pistons operating in the opposite 
ends of the cylinders. One of the features of this 
operation is the large number of port holes over 
which the hone must pass. By a special arrange- 
ment, the surfaces adjacent to these port holes are 
honed over size from 0.004 to 0.005 inch. These 
long sleeves must be honed to size within plus or 
minus 0.001 inch. 


Honing Speeds Depend upon the Material 


In honing cast iron, the hone may be run at 
peripheral speeds ranging from 200 to 250 feet a 
minute, while in honing steel, speeds from 150 to 
200 feet a minute should be used. Likewise, with 
cast iron, the hone may be reciprocated at any rate 
between 50 and 75 lineal feet a minute, whereas 


in honing steel the rate of reciprocation should be 
about 40 feet a minute. 

The correct synchronization of rotary and recip- 
rocating speeds depends upon the diameter of the 
bore, the kind of metal being honed, and the amount 
of stock to be removed by honing. Generally speak- 
ing, the included angle between the helix of strokes 
aimed in opposite directions should be between 40 
and 60 degrees. 

The amount of stock removed by honing depends 
also upon the material. The ordinary practice is 
to hone from 0.0007 to 0.004 inch of stock from 
holes 1 to 5 inches in diameter in cast-iron parts; 
from 0.003 to 0.0065 inch from holes 6 to 11 inches 
in diameter, inclusive; and from 0.005 to 0.008 inch 
from holes 12 to 20 inches in diameter, inclusive. 
In honing holes in steel parts, the practice is to 
remove from 0.0003 to 0.0015 inch of stock from 
holes 1 to 5 inches in diameter, and 0.001 to 0.002 
inch of stock from holes 6 to 11 inches in diameter. 
In each instance, the figure indicating the amount 
of stock removed means the kore diameter. 

Honing in “tenths” is now an accomplishment in 
many small classes of work, including tapered 
bearing cups and roller-bearing raceways. 





All- steel Turret Tops for 
Fisher Automobile Bodies 
Issue in an Unending 
Stream from a Battery of 
Giant Presses in the Re- 
cently Opened Grand 
Rapids Stamping Division 
Plant of the General Motors 
Corporation. The Tops are 
Drawn and Formed Under 
a Pressure of 5200 Tons 
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Fig. 1. Cutting the Slots in Automobile 

Clutch Gears by Employing a Special Six- 

prong Cutter in a Fellows High-speed 
Gear Shaper 


Fig. 3. Front View of the Machine, Showing 
the Air Cylinder which Clamps the Work 


Securely for the Operation 


Automatic Slotting 














UTOMOBILE clutch gears of the type seen 
A at a in Fig. 1 are made with three involute- 
sided slots b that must be cut after the gear 
teeth and the slots e which separate the teeth into 
three groups. The gear teeth and slots e are pro- 
duced in a Fellows high-speed gear shaper provided 
with a special cutter that finishes the teeth and the 
slots, which also have involute sides, at one setting 
of the work. 

Slots b are then also cut in a Fellows high-speed 
gear shaper, as shown in Fig. 1, after first milling 
three semicircular grooves d in the gear blank to 
provide clearance for the cutter. The special cut- 
ter used in this operation has six prongs or teeth 
which are ground to the same shape as the finished 
slots. Only one tooth of this cutter is used in an 
operation. As each tooth becomes dull, the cutter 
is indexed 60 degrees to bring a sharp tooth into 
position. This is repeated until all six teeth are 
dull, after which the cutter is removed from the 
machine and resharpened. 

To index the successive cutter teeth into the op- 
erating position, nut A, Fig. 2, on the upper worm- 
shaft of the machine is released, so as to separate 
the members of the face clutch B. A crank-handle 
is then applied to the upper worm-shaft C to re- 
volve the cutter through 60 degrees. This requires 
15 revolutions of the worm-shaft. Nut A is then 
tightened to re-engage the clutch. 

The work is set in relation to the cutter by enter- 
ing the gage-pawl D, Fig. 1, into one of slots e in 
the work. As soon as the gage-pawl is released, it 
springs back into its original position. The work 
is held on a stub arbor by means of a slotted collar 
FE and a draw-rod F, the latter being actuated by 
air cylinder G, Fig. 3, through foot-pedals H and I. 

Cutting and indexing of the work are accom- 
plished automatically by electrically controlled 
mechanisms. Once the machine has been set up for 
a job, the operator starts it by depressing button 
K, Figs. 2 and 4. This energizes the main motor 
L, causing feed-cam M, Fig. 4, to advance the cut- 
ter toward the work and also to reciprocate the 
cutter. When the cutter reaches the full depth of 
the cut, the roll that runs on the feed-cam drops 
into a depression in the periphery of the cam and 
allows the saddle to be returned for withdrawing 
the cutter from the work. 

The depth feed switch N, Fig. 2, then makes con- 
tact at O, Fig. 4, energizing a plunger solenoid P 
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0) Clutch Gears 








which withdraws the locking plunger Q from its 
notch in index-plate Y and closes contact at R. This 
contact energizes torque motor S which indexes the 
work-spindle through pinion T and the crown gear. 
After the work-spindle has started to index, cam V 
causes the rotating cam switch W to open, so that 
solenoid P is de-energized. When this takes place, 
spring X causes locking plunger Q to ride on the 
periphery of the index-plate Y until the work is in- 
dexed 120 degrees. Plunger Q then drops into one 
of the notches in the index-plate and locks the 
work-spindle ready for the next step. 

At the same time that the work-spindle is being 
indexed, the depth feed cam is rotating and the 
cutter-spindle reciprocating. However, a safety 
device prevents the cutter from advancing into the 
work until after the work-spindle has been com- 
pletely indexed and locked. In the event that the 
rotating cam switch W is not reclosed, indicating 
that the indexing of the work-spindle has not been 
completed before the depth feed cam starts advan- 
cing the cutter toward the work, the operation of 
the machine will be automatically stopped. 

After the depth feed cam M has fed the cutter to 
its full depth, the third depression on the periphery 
of the cam is reached and the saddle is withdrawn, 
closing contact O and indexing the work as previ- 
ously explained. When the cutter is again fed to 
the full depth, the automatic stop A, is operated to 
stop the machine. This stop is operated by a cam 
on the rear of the feed worm-wheel shaft. It is 
timed with the depth feed cam M, which comes to 
rest in the position shown in the diagram, ready 
for the machine to be loaded with a new piece of 
work. 

Owing to the comparatively short stroke neces- 
sary in cutting these formed slots in the clutch 
gears and to the cutter being so designed that it 
will stand a heavy feed, this operation can be per- 
formed at an unusually rapid rate. About 120 
pieces per hour is the average production. 


vW Vv Vv 


The automobile has attained lightness and 
strength in two ways—first, through simplicity of 
design, and, second, by the use of high-strength 
alloy steels. In the present Ford car, something 
like thirty-six different varieties of specially devel- 
oped steels are employed. 


Fig. 2. Another View of the Gear Shaper 


Used for Slotting Gears, which is Equipped 
with an Automatic Electrical Control for 


the Cutting and Indexing 


Fig. 4. Diagram of Electrical Control Pro- 
vided on the Gear Shaper Used for Slotting 
Automobile Clutch Gears 


START “MANUAL 


( rey) c ‘ | 





STOP “MANUAL” 





~ AUTOMATIC STOP OPERATED BY CAM ON FEED 
Ay WORM-WHEEL SHAFT 
, END OF SECOND CUT 





, | / DEPTH FEED CAM 
] 


/ 
/ / END OF THIRD CUT— START AND STOP POSITIONS 


| y SADDLE RACK 
| } iy ee —}———_ 
f =] DEPTH FEED SWITCH 
| M 0 , 
i 





194 


| 
| END OF FIRST CUT } | r 


INDEX PLATE 





¥ 
a 4 CROWN GEAR 


° 
WR 


° 


€(} 4 {UUW | 


SO! | - % 
SOLENOID | | 
NV ._ - —— | 
ROTATING CAM Ww 
ROTATING CAM SWITCH 


nS 


Le 7 a 











TO CONTROL CABINET 








—~- 





TORQUE MOTOR 




















MACHINERY, April, 1937— 531 









Latest Bore-Matic Applications 














Precision Boring of Automobile 
Connecting-rods has Become 
Universal Practice. Various Ma- 
chine Set-ups have been Devised 
to Meet Individual Shop Require- 
ments. In the Operation Shown, 
the Steel of the Crankpin Hole is 
Bored in Three Connecting-rods 
at the Same Time that the 
Bronze-bushed Piston-pin Holes 
are Bored Parallel in These 
Rods. The Production is 142 
Connecting-rods an Hour 


Boring the Pin-holes in Automo- 
bile Pistons was One of the 
Earliest Applications of the 
Precision Boring Machine. Here 
Two Pistons are being Simultan- 
eously Rough-bored and Then 
Finish-bored to Size within 0.0002 
Inch and Straight and Round 
within 0.0001 Inch by Tool-heads 
on Opposite Ends of the Machine. 
The Hydraulic Clamping Device 
Facilitates Loading. Production, 
80 Pistons an Hour 


Precision Boring of Automobile 
Cylinder Blocks is Now Stand- 
ard Practice in Many Auto- 
mobile Plants. In the Operation 
Illustrated, the Cylinders of a 
Straight-eight Block are Bored 
Round, Straight, and Parallel 
within 0.0002 Inch, and also 
Square with Respect to the 
Crankshaft Bearing Holes. The 
Cylinder Block is Fed Hydraul- 
ically to and from the Tools 
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Boring Aluminum Six-cylinder 
Fuel Pump Housing for Diesel 
Engines. The Right-hand Head 
of the Machine Bores Four Con- 
centric Surfaces in Each of the 
Holes on that End of the Casting, 
while the Left-hand Head Bores 
Three Surfaces in Each Hole on 
the Opposite Side of the Casting. 
The Work Fixture is Indexed 
Crosswise Hydraulically to Align 
Each Pair of Holes with the 
Tool-spindles 


Automobile Distributor Support 
10 Inches Long with a 1 1/16- 
inch Hole 8 Inches Deep and a 
1/2-inch Concentric Hole that 
Extends the Remaining 2 Inches. 
The Large Hole is Bored within 
0.002 Inch for a Distance of 3 
Inches and is Faced at the Bot- 
tom, and the 1/2-inch Hole is 
Bored within 0.0005 Inch. Cuts 
are Taken by Three Tools on 
One Quill. A Ball Bearing Guides 
Overhanging End of Tool 


Turning the Taper Valve Seat 
on Carburetor Needles Made of 
Stainless Steel. The Turning 
Tools are Mounted on a Hydraul- 
ically Actuated Slide That can 
be Positioned at an Angle to 
Suit the Taper of the Work. Col- 
let Chucks Rotate the Needles 
at a Speed of 6800 Revolutions 
per Minute. Operation Entirely 
Automatic Except for Loading. 
Production 416 Needles an Hour 























































LATEST BORE-MATIC APPLICATIONS 






















































Boring a Hole 3 1/2 Inches in 
Diameter by 6 3/4 Inches Long 
in a Large Cast-iron Combina- 
tion Clutch Hub and Back Plate 
for a Tractor. The Part is 
Chucked from the Outside Diam- 
eter of the Spur Gear Teeth in 
a Collet Equipped with Sliding 
Jaws. The Same Precision Bor- 
ing Machine can Handle Seven- 
teen Different Clutch Parts—a 
Versatility Seldom Found in 
High-production Equipment 


The Application of a Precision 
Boring Machine to the Simultan- 
eous Facing of Three Cast-iron 
Pump Bodies. The Parts are Re- 
volved by Special Chucks and 
Faced by Tools Mounted on the 
Hydraulically Actuated Table. 
These Tools are Automatically 
Backed off at the End of the Cut 
to Prevent Drag Lines on the 
Work. Average Rate of Produc- 
tion, 2501 Pump Bodies an Hour 


Precision Boring Two Pistons for 
Shock Absorbers, and at the Same 
Time, Chamfering Four Corners 
of the Front End and Facing This 
End. The Pistons are Held in Dia- 
phragm Type Chucks, while the 
Tools are Mounted on a Hydraul- 
ically Actuated Slide that is 
Moved both Lengthwise and 
Crosswise. These Parts are 1 
Inch Outside Diameter by 5/8 
Inch Long. They are Finished at 
the Rate of 600 Pieces an Hour 




















IN AUTOMOTIVE PLANTS 













































The Bronze-bushed Holes of 
Three Different Transmission 
Gears —a Cluster Gear and Two 
Single Gears—are Bored with 
This Machine, which is Equipped 
with Four Boring Heads and Gar- 
rison Gear Chucks Designed for 
Helical Teeth. The Two Front 
Heads Bore the 1 3/4-inch Long 
Bronze Bushings in Opposite 
Ends of Cluster Gear Straight 
within 0.0001 Inch. The Rear 
Heads Bore the Single Gears 


Another View of Transmission 
Gear Boring Machine, Taken 
from Opposite Side of the Gar- 
rison Chucks. The Holes Bored 
in These Gears Range from 7/8 to 
1 3/8 Inches in Diameter and 
up to 1 3/4 Inches in Length. The 
Average Production is 45 Cluster 
Gears an Hour and 90 Single 
Gears. The Spindle Speed is 
3120 Revolutions per Minute, 
and the Feed, 0.002 Inch 


Approximately 20 Grooves, 
Spaced 0.020 Inch Apart and 
0.010 Inch Deep are Taper-cut 
Simultaneously on the Inside 
of Two Brass Synchronizing 
Drums by This Machine. The 
Drums are First Rough Taper- 
bored, Then Grooved by a Succes- 
sion of Plunge Cuts and Finally 
Finish-bored, in One Automatic 
Cycle. Air-operated Chucks Hold 
Work at an Angle. The Tools are 
Also Mounted at an Angle 






















Unusual Tooling Equipment for 











| os rapid and accurate boring of the cam and 
crank holes of V-type automobile cylinder 
blocks as done in the Ingersoll boring ma- 
chine, Fig. 1, introduces a rather unusual sequence 
of operations. The tools are carried on precision 
stub boring heads, so that only the tool need pass 
through the hole it is boring. No long piloting bars 
or tools are used which would have to be fed through 
the entire length of all the cam or crank holes. 
The cylinder block is first placed in the boring 
position and clamped. After the boring tools have 
performed their work, they rapidly recede from the 
bore. Then the cylinder block is dropped on the con- 
veyor line and automatically transferred to the next 
operation. The roughing and semi-finishing is done 
in a tandem machine, as indicated, while the finish- 
ing machine is a separate unit. 
The tools or cutters used in these operations have 
a great deal to do with the success of this unusual 
method of boring. The rough-boring tools, Fig. 2, 








Fig. 1. Boring the Cam 
and Crank Holes of 
V-type Automobile 
Cylinder Blocks in 
an Ingersoll Boring 
Machine 
















are of the solid type, tipped with cemented carbide. 
They have quite sharp shear angles. Separate in- 
serted-blade heads are used for the larger counter- 
bores. Single-cutter heads are also provided for 
rough-boring and counterboring the cam idler hole 
and for facing a boss at the rear end of the cam 
line. The four-bladed rough-boring tools rotate at 
about 150 surface feet per minute, taking a chip of 
0.005 inch per tooth. Approximately 1100 pieces 
are bored per grind. Each tool has a life of from 
18,000 to 25,000 cylinder blocks. The stock aver- 
ages 1/8 inch on a side, and the holes are roughed 
to a tolerance of 0.006 inch, with 0.040 inch al- 
lowed for the semi-finishing cut. 

The semi-finishing tools, Fig. 3, are two-bladed 
adjustable, inserted, serrated-blade cutters, tipped 
with cemented carbide. They run at 225 surface 
feet per minute, with a feed of 4 3/4 inches per 
minute, or 0.0065 inch per tooth. They average 
2500 blocks between grinds. The semi-finishing 


Fig. 2. Rough-boring 
Tools of the Solid 
Type Tipped with Ce- 
mented Carbide, as 
Mounted in Machine 
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Boring Cam 





and Crank Holes 































Fig. 3. Semi-finishing 

Tools of the Two- 

blade, Adjustable, 

Inserted-blade Type, 

Tipped with Cement- 
ed Carbide 


tools remove approximately 0.020 inch on a side, 
and work to a tolerance of 0.005 inch. 

The final finishing of the cam and crank holes 
is performed with single-point fly-cutter heads, as 
shown in Fig. 4. A cemented-carbide tipped tool 
bit is inserted in a micrometer adjustable tool-head, 
which permits the tool bit to be adjusted to 0.0001 
inch. The tolerance required in this operation is 
0.0005 inch. The cutters rotate at about 325 sur- 
face feet per minute, with a 4 3/4-inch feed per 
minute, or 0.009 inch per revolution. The tools re- 
move 0.006 inch on a side in this final cut, which is 
known as a diamond boring operation. 

While this machine was built especially for work 
in the automobile industry, it is obvious that the 
principle involved can be applied with equally satis- 
factory results to any kind of precision boring op- 
eration where the conditions are sufficiently sim- 
ilar to warrant the installation of this kind of 
machine and tool equipment. 


Fig. 4. Single - point 
Fly-cutter Heads 
Used for the Final 
Finishing of the Cam 
and Crank Holes 





Automobiles— The Nation’s Largest 
Tax Source 


A significant fact in connection with the attitude 
of federal and state executives in the automobile 
strike is that the automobile is one of the nation’s 
biggest sources of taxes. It is an industry that 
should be encouraged rather than hampered. If 
state taxes alone are considered, they amounted to 
nearly a billion dollars for 1935, and are undoubt- 
edly well over a billion for 1936. Retail sales taxes 
on automotive products in 1935 are calculated 
by the American Manufacturers’ Association to 
total $48,802,000; car registration fees added 
$322,481,000; and gasoline and oil taxes amounted 
to $616,852,000, making a total of $988,000,000 
from these three sources alone. This ignores en- 


tirely the immense property taxes on the many 
plants, warehouses, retail stores, etc., as well as 
all federal taxes. 
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New Upsetting Method Speeds Up 








Fig. 1. Parts that Make up a Shaft Unit for 
Gemmer Steering - gear 
Assembled Shaft Unit 


HE shaft units of steering-gear mechanisms 
made by the Gemmer Mfg. Co., Detroit, Mich., 
are made up of the shaft itself, a roller, a 
roller bearing, two washers, and a pin. These parts, 
which are shown at the left in Fig. 1, are assembled 
as shown at the right. They are held permanently 
together by upsetting the ends of the pin in an op- 
eration which consists of heating the pin ends to a 
dull red by the application of electrodes, and then 
exerting a heavy pressure through the electrodes. 
This operation is performed in machines of the 
type illustrated in Fig. 2, which are built by the 
Multi-Hydromatic Welding & Mfg. Co., also of 
Detroit. 

Great care is taken in the manufacture of the 
different pieces that make up this shaft unit to in- 
sure the desired fit between them when the unit is 
placed in service. The washers and the roller are 
lapped on the sides to almost a wringing fit, and 
the jaw sides on the shaft head are ground to size 
within a close tolerance. An important considera- 
tion in the assembling operation, therefore, is to 
guard against exerting so much pressure in the up- 
setting as to bind the roller or washers in the head 
of the shaft or to cause deformation of the pin in- 
side of the roller bearing. It is equally important 
to avoid heating the pin ends for too great a length, 
because the rollers of the bearing must not be de- 
formed by the heat. 


Mechanisms, and an 


In the steering-gear shaft unit illustrated, the 
pin is 9/16 inch in diameter and is upset for a 
length of 3/32 inch only, at each end. The upset 
pin ends fill the counterbored recesses in the head 
of the shaft. For the upsetting operation, each as- 
sembly shaft unit is placed in the machine with 
the roller engaging the locating finger A, Fig. 2, 
the shaft itself resting in block B. This block also 
locates the shaft unit lengthwise, so as to bring the 
pin to be headed into line with the electrodes on 
heads C and D. The shaft unit is held in place by 
means of an air-actuated clamp FE, which is auto- 
matically lowered on the work when the operator 
opens a valve. 

At the same time, an air cylinder at the rear of 
the machine, through a series of toggles, advances 
the electrodes of heads C and D against the ends 
of the pin. Electric current is then discharged 
from the electrodes and also from contact points on 
clamp EF. The period of electrical discharge is reg- 
ularly between ten and fifteen cycles, so as to closely 
control the depth of heat penetration at the ends 
of the pin. 

When the pin ends have been heated the required 
amount, the toggle mechanism exerts a pressure 
endwise on the electrodes to upset the pins in the 
manner already mentioned. This pressure can be 
varied to suit pins of different diameters. 

A factor of great importance in the successful 


ee 
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Steering-Gear Assembly Work 











operation of these machines is to provide electrodes 
that will withstand the heavy upsetting pressure. 
Electrodes made from a highly conductive copper 
alloy that is a product of the S. M.S. Corporation 
of Detroit, are being used. They are 5/8 inch in 
diameter by 5/8 inch in length, and are silver- 
soldered into the holders which are also made from 
an alloy that possesses good conductivity. Water 
for cooling purposes is continuously circulated to 
the electrode-holders and also to the vicinity of the 
contact points in clamp E. 

This equipment constitutes an interesting ex- 
ample of how electrical and mechanical means can 
be used in combination to obtain simply a result 
that otherwise could be produced only by rather 
cumbersome operations. The substitution of pneu- 
matic pressure for a purely mechanical pressure 
also simplifies the design of the entire machine for 
this steering-gear assembly. 


Airplanes Impossible Without Modern 


Machine Tools 

Those who decry the increased use of machinery 
in production often overlook the fact that many of 
the products of modern civilization could not pos- 
sibly be produced by hand labor, or by the more 
primitive types of machines, in the operation of 
which hand labor forms an important part, irre- 
spective of whether the products are made in quan- 
tity or not. “The airplane of today,” states a lead- 
ing aircraft manufacturer, C. N. Monteith, vice- 
president of the Boeing Aircraft Co., “could not be 
produced according to the shop methods of earlier 
days—and yet there is no such thing as mass pro- 
duction in our industry. So far, the largest order 
for aircraft placed by the United States since the 
World War totaled but 200 units, and hence the 
term mass production does not apply to aircraft.” 


Fig. 2. Machine in which the Steering-gear Shaft Units are 
v Assembled by Upsetting Both Ends of the Pin after They v 
have been Electrically Heated 
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EDITORIAL COMMENT 







































The Industry that Led the Recovery 


8 pies automobile industry continues to 
remain the largest mechanical industry 
in America and the outstanding factor in 
the general business recovery. This posi- 
tion the industry held throughout the de- 
pression. Even in 1932, when the pro- 
duction fell to less than 25 per cent of 
that in 1929, the industry was still the 
most important single factor in industrial 
employment and in the effect that it had 
on the recovery of other industries. To- 
day, it leads in industrial employment. 


| D pteseds oe and indirectly, the industry 
provides work for over 6,000,000 
people, not including the half a million or 
more employed in the manufacturing of 
equipment and materials for roadbuilding, 
and the great number employed in pro- 
ducing equipment and materials for the 
industry itself. How large this number is 
may be judged from the fact that the 
automobile industry is the largest single 
purchaser of rubber, steel, malleable iron, 
mohair, lubricating oil, plate-glass, nickel, 
and lead in the country. As a buyer of 
machine tools and shop equipment, it 
ranks first. Directly and indirectly, the 
industry is responsible for at least one- 
third of the output of machine tools and 
shop accessories. 


we everyone recognizes the mag- 
nitude of this industry, few have an 
adequate conception of the dominating 
position that it occupies in our industrial 
and economic life. The total number of 
carloads of automotive freight shipped 
over our railroads, for example, amounted 
in 1936 to 3,525,000—the equivalent of 
the total carloadings of the entire country 
for approximately five weeks. The value 
of cars, accessories, and service equipment 


made amounted to over $3,600,000,000, 


while the gasoline consumption accounted 
for $3,300,000,000 more, or a total of 
more than 10 per cent of the entire 
national income. In addition, close to 
$1,000,000,000 was expended on the 
building and maintenance of highways— 
supporting, it is estimated, 950,000 fam- 
ilies. The industry and the users of auto- 
mobiles paid in taxes on cars and gasoline 
close to $2,300,000,000, or 14 per cent of 


all taxes—federal, state, and local. 


a saben make dry reading, but it 
is important to recognize that this in- 
dustry is the keystone in our industrial 
structure. Through courage and enter- 
prise, it has contributed more than any 
other one factor to the industrial recovery 
of the nation. Success in the automobile 
industry means progress in all other in- 
dustries. Serious setbacks to that indus- 
try mean curtailed business in practically 
every other industrial field. It is the 
greatest producer of a consumer product, 
and, as such, it has become a gage of the 
industrial activity throughout the nation. 
It is an industry that deserves fair treat- 
ment by the Government, and a common- 
sense attitude on the part of labor. What 
helps that industry helps the country as 
a whole. What hinders and retards it 
will prove a handicap to every man and 
woman engaged in a useful activity. 


ECAUSE of the great importance of 

this outstanding industry, MACHINERY 
once a year gives especial attention to the 
machines, methods, and processes used in 
automobile plants. These methods are 
the most advanced in the mechanical 
field, and will be found applicable, directly 
or in modified form, in almost every other 
branch of industry where production and 
accuracy are factors. 
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High-Production Turning and 


Facing of Transmission Gears 








HREE automobile transmission gears are 
UT simuttancousiy rough-faced on both sides, 

rough-turned on the periphery, and turned 
and grooved on the hub in a center type Faster- 
matic, recently built by the Foster Machine Co., 
Elkhart, Ind. The gears are faced on both hubs 
and spline-broached before coming to the Faster- 
matic. They are loaded on a splined arbor and 
placed in the machine with the driving end of the 
arbor supported in a taper socket in the drive-plate. 
The opposite end is supported by a rotating center 
in the pneumatically operated tailstock. 

The periphery of the three gear blanks is turned 
by “overshot” tools arranged on a heavy slide at 
the rear of the machine, as shown in Fig. 2. This 
slide is fed forward rapidly by a hydraulic mechan- 


Fig. 2. A Close-up 
View of the Tools Em- 
ployed on the Faster- 
matic for Taking the 
Turning, Facing, and 
Grooving Cuts on Gear 
Blanks 


Fig. 1. Fastermatic 
Equipped for the Sim- 
ultaneous Turning, 
Facing, and Grooving 
of Three Automobile 
Transmission Gear 


Blanks 


ism, and at the same time, the tool-head is moved 
downward by acam. When this movement is com- 
pleted, the slide dwells with the cutters in position 
for turning the periphery of the gears. At the 
same time, cutters on the front cross-slide are 
brought into position by a cam for straddle-facing 
the sides of the gears, and the gears are turned on 
the periphery and hubs, and faced on the sides. The 
front cross-slide now dwells while tools mounted 
on the rear cross-slide cut a groove in the hub. 
Then all tool units rapidly return to their starting 
positions. Each operating cycle requires one min- 
ute and twenty seconds, a production of approxi- 
mately 135 gears an hour. While the machine is 
in operation, the attendant reloads work on another 
arbor, ready for the next cycle. 






MACHINERY, April, 1937—541 











Fig. |. A 40-inch Height Gage Facilitates the Lay- 
ing out of a Large Metal Pattern without Requiring 
Parallel Blocks to Increase its Range 


Fig. 2. A Tool-room Application of the Chester- 
man Height Gage—Used with a Dial Indicator te 
Check Dimensions of a Machine Side-frame 


The World’s Largest Height Gage 


40-INCH height gage facilitates the accurate 
lay-out of castings to be machined, the set- 

up of machine tools for precise jobs, and the 
inspection of finished work in the shop of the Inter- 
type Corporation, Brooklyn, N. Y. Typical appli- 
cations of this gage are shown in the accompanying 
illustrations. Fig. 1 shows the height gage being 
used in scribing the location of holes to be accu- 
rately bored in a metal pattern that is approxi- 
mately 36 inches 
square. The pattern 
is set up on a surface 
plate and held ver- 
tically by clamping 
against an angle- 
plate. The different 
hole locations are con- 
veniently laid out by 
the use of the height 
gage alone, whereas 
when a shorter height 
gage was used, it was 
necessary to use par- 
allel blocks on top of 
each other in order 
to obtain the required 


Pig: 3. 
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A Triangular Cross-sectional Construction Provides 
the Required Strength and Rigidity for a 
40-inch Height Gage 


heights. Inaccuracies of a “few thousandths’’ were 
likely to occur when the blocks became worn. 
Dimensions of a machine side-frame are shown 
being checked in Fig. 2 by means of the height 
gage and an indicator dial substituted on the slid- 
ing head for the scriber seen in Fig. 1. The man- 
ner of using the height gage on a machine tool is 
illustrated in Fig. 4. A series of holes must be 
bored to close center distances in the large machine 
casting that is seen 
on the table of the 
boring mill. The 
height gage enables 
the tool-spindle to be 
quickly positioned for 
boring each hole, as 
far as the height di- 
mension is concerned. 
This height gage, 
which is believed to 
be the largest of its 
type made commer- 
cially, is a product of 
James Chesterman & 
Co., Ltd., Sheffield, 
England, and was re- 











cently introduced on the American market by the 
George Scherr Co., 124 Lafayette St., New York 
City. The upright beam is graduated on one side 
tc 0.050 inch for its full length, but in addition, 
there is a vernier 2 1/2 inches long which is grad- 
uated to 0.001 inch. The thousandth-inch gradua- 
tions are far enough apart to be easily read with 
the naked eye, eliminating the necessity of picking 
up the gage in order to observe a reading. The 
opposite side of the beam and of the sliding head 
is graduated in millimeters for shops in which the 
metric system is used. A cylindrical gage-block is 
supplied for checking the vernier settings. 

Quick adjustments of the sliding head are made 
by merely compressing two lugs on the side of the 
head with one hand, so as to disengage a split nut 
from a micrometer adjusting screw which extends 
the full height of the scale beam. The head can 
then be readily moved to any approximate position 
on the scale. Fine adjustments are accomplished, 
after the lugs on the sliding head have again been 
released to permit the split nut to engage the ad- 
justing screw, by turning the knurled head of a 
pinion-shaft in the base of the height gage. The 
pinion on this shaft meshes with a gear on the 
lower end of the adjusting screw. 

The depths of holes with respect to other sur- 
faces can be determined by applying a depth rod 
to the scriber in such a way that the rod can be 
brought into contact with the inner end of the hole. 
The strength and rigidity necessary in a 40-inch 
height gage to guard against swaying or vibra- 
tion during use are obtained by making the scale 
beam of a triangular cross-section, as shown in 
Fig. 3, in which the sliding head is seen near the 
top of the beam. The scale beam, sliding head, and 
solid base are hardened and ground all over for 








Fig. 4. 
Tool-spindle of a Boring Mill for the Accurate 


Applying the Height Gage in Setting the 


Machining of a Large Jig Casting 


accuracy and high quality finish. The bottom sur- 
face of the base is lapped flat to insure a firm 
foundation for the gage. In addition to the 40- 
inch height, this gage is also available in heights 
of 12, 18, and 24 inches. 


Importance of Packaging in Modern Industry 


T is estimated that the value of the containers for 

consumer and industrial products runs into sev- 
eral billion dollars annually. There has been a tre- 
mendous expansion in this industry. Attractive 
packaging has become one of the important items 
in the merchandising of all classes of products. In 
this field, an outstanding annual event is the award 
of prizes in the All-America Package Competition 
sponsored by Modern Packaging. This year four 
prizes were awarded in the packaging machinery 
group for packing performed by equipment of in- 
genious design. The gold and silver awards were 
presented to Ben Burk, Inc., Boston, Mass., and the 
Parker Pen Co., Janesville, Wis., respectively. 

Other concerns in the mechanical field that were 
presented with awards included the Borg-Warner 
Service Parts Co., Chicago, Ill., for an attractive 
king-pin kit; the Dole Valve Co., Chicago, IIL. for 
the packaging of valves: the Remington Arms Co., 


Inc., Bridgeport, Conn., for its plastic containers 
for cutlery; and the Oxweld Acetylene Co., Newark, 
N. J., for shipping containers. 

In all, fifty-six awards were made at a dinner, 
at which were present several hundred represen- 
tatives of the companies who contributed to the 
design or making of the winning products. The 
prize winners were selected from 12,000 entries. 

The winning containers are now on display at 
Rockefeller Center in the south corridor of the 
Arcade at 30 Rockefeller Plaza, New York City. 
Duplicate sets for exhibit will go to England and 
Australia, and twelve traveling exhibits will tour 
the country for display in advertising clubs and 
merchandising outlets. Accompanying these ex- 
hibits will be a feature-length, color and sound mov- 
ing picture, showing graphically the importance of 
packaging in the protection of products, in the 
building up of sales, and in advertising and display. 
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Turning and Crowning 


Automobile Pistons in 
a Vertical Lathe 


AST-IRON automobile pistons are being rough- 
C turned and crowned at the rate of 400 an 
hour, based on an efficiency of 85 per cent, in 
the eight-spindle vertical lathe shown in Fig. 1, 
which was built by the Sundstrand Machine Tool 
Co., 2531 Eleventh St., Rockford, Ill. The pistons 
are 3 1/2 inches in diameter by 4 1/4 inches long. 
A rough casting is shown at the left in Fig. 2, and 
a turned and crowned piston at the right. Tung- 
sten-carbide cutting tools are used, and there is 
provision for supplying coolant copiously for car- 
rying away dust and chips and keeping the tools 
and work cool. 
The machine is constructed with a rotating oc- 
tagonal column, driven by a motor through a speed 
reducer and a gear-box which provides for changing 























Fig. 1. (Above) Eight-spindle Contin- 
uous Vertical Lathe which Rough- 
turns and Crowns 400 Cast-iron Auto- 


mobile Pistons an Hour 


Fig. 2. (Left) One of the Rough Pis- 

ton Castings and a Piston that has 

been Rough-turned and Crowned in the 
Machine Illustrated in Fig. | 


Fig. 3. (Below) The Pistons are 
Turned by a Tool on a Stationary Block 
beneath Each Hydraulic Unit, and are 
Crowned by a Tool on a Swinging 
Holder, Actuated by the Downward 
Motion of the Hydraulic Unit 





the column speed. On each face of the 
column there is a sub-base having ways 
on which a Sundstrand self-contained hy- 
draulic unit travels vertically. The auto- 
matic cycle of these units consists of a 
rapid approach, feed, and quick return. 
Each unit is equipped with a hydraulical- 
ly operated expanding chuck for the work, 
the chuck being controlled through push- 
buttons. 

A stationary tool-block is mounted at 
the lower end of each sub-base, as seen 
in Fig. 3. As the central column revolves, 
the downward movement of the corre- 
sponding hydraulic unit feeds the work 
against the tool in this block for turning 
the piston. Pivoted on the side of each 
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hydraulic unit is a bellerank, the inner end of 
which is connected to a stationary adjustable rod. 
This arrangement causes the bellcrank to swing on 
its pivot as the hydraulic unit moves downward, so 
that, at the proper time in the cycle, a tool on an 
arm of the bellcrank turns the curved head of the 
piston to the desired radius. 

In normal operation, the central column revolves 
continuously. As a hydraulic unit approaches the 
operator, he presses a push-button on a control 
box, which causes the chuck of that unit to con- 
tract and release the work. The operator then sub- 
stitutes a rough casting for the piston just ma- 
chined and presses a second button of the control 
box to expand the chuck for gripping the new piece. 
As the column rotates from this point, it passes a 
limit switch which starts the automatic cycle of the 
hydraulic unit on which the work has just been 
changed. By the time that this unit again reaches 
the operator, it has completed its cycle and the 
other seven hydraulic units have also been reloaded. 

The hydraulic units are completely independent 
of each other and, consequently, one or more units 
may be removed from the machine without inter- 
fering with the operation of the remaining ones. 
Although this machine is illustrated set up for pis- 
tons, it can be applied to a large variety of work. 


The Census of Machine Tool 
Manufacture in 1935 


The figures covering the complete statistics of 
the machine tool industry in 1935 have just been 
made public by the Bureau of the Census, Washing- 
ton, D. C. These figures show striking increases, 
compared with 1933, the last previous year when 
a machine tool census was taken: The census of 
manufactures is taken every other year. 

Machine tool manufacturers employed, on an 
average, 28,186 wage-earners in 1935, compared 
with 12,714 in 1933. The wages paid in 1935 
amounted to over $37,260,000, compared with 
$12,596,000 in 1933. The total production of ma- 
chine tools was valued at over $85,000,000 in 1935, 
compared with slightly under $24,000,000 in 1933. 

The machine tool industry, as defined for the 
purposes of the census, embraces establishments 
engaged primarily in the manufacture of power- 
driven machines generally defined as machine tools. 
According to the census, there were 259 establish- 
ments manufacturing machine tools in 1935, com- 
pared with 232 in 1933, and 279 in 1931. Detailed 
statistics on the production of machine tools in 
1935, compared with 1933, were published in March 
MACHINERY, page 470. 





The winners of the prizes in MACHINERY’S 
Modern Equipment Contest have now been 
selected by the judges of the contest — 
D. MacLeod, President (1936), 
National Machine 


Norman 
Tool Builders’ Associa- 
lion; N. A. Booz, President (1936), Associated 
Vachine Tool Dealers; and Erik Oberg, 


kditor, MACHINERY. This contest’ was 
announced in’ June, July, and August 


VACHIINERY, and closed October 1, 1936. 


The winners of the prizes are as follows: 


FIRST PRIZE: H.W. Moor, Micro-Westeo, 
Inc.. Bettendorf, Lowa. 


THREE SECOND PRIZES: 

Richmond Viall, Brown & Sharpe Mfg. 
Co., Providence, R. 1. 

VM. R. Crossman, Gisholt Machine Co., 
Vadison, Wis. 

R. C. Becherer, Ewart Works, Link-Belt 
Co., Indianapolis, Ind. 





Prize Winners in MACHINERY’S Modern Equipment Contest 


ADDITIONAL PRIZES AWARDED TO: 


R. C. Heinmiller, Foote-Burt Co., Cleve- 
land, Ohio. 


lL. F. Yeoman, Elkhart, Ind. 

Kk. A. Murray, Chesapeake & Ohio Rail- 
way Co., Huntington, W. Va. 

Douglas 7. Hamilton, Fellows Gear 


Shaper Co., Springfield, Vt. 
R. L. Rickwood, Blanchard Machine Co., 
Cambridge, Mass. 


J. M. Davis, Union Die Casting Co., Ltd., 
Los Angeles, Calif. 


James W. 
Refining Co., Brooklyn, N. Y. 


Gibbons, American Sugar 
Hf. L. Green, Reska Spline Products Co., 


Detroit, Mich. 


The prize-winning articles will be pub- 
lished in coming numbers of MACHINERY, 


beginning with the May issue. 
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MATERIALS OF INDU 


THE PROPERTIES AND 
NEW APPLICATIONS OF 
MATERIALS USED IN THE 
MECHANICAL INDUSTRIES 











Carboloy-Tipped Drill Penetrates 
Two Miles of Cast Iron 


A 9/16-inch drill tipped with Carboloy produced 
100,247 holes, 1 3/8 inches deep, in iron castings 
during its lifetime, in the Fort Wayne Works of 
the General Electric Co. Each hole required eight 
or nine seconds for drilling, the feed rate being 
approximately 10 inches a minute. An average of 
about 2500 pieces were drilled between grinds. All 
together, the drill penetrated through more than 
two miles of cast iron before it had to be scrapped. 


Stainless Steel ‘Dresses up’ 
1937 Automobiles 


Stainless steel has been utilized extensively in 
this year’s automobiles to give a lasting attractive 
appearance. The Electromet Review points out, 
for instance, that the hub caps on Ford and Lin- 
coln automobiles will never rust or tarnish, being 
made of stainless steel. The steering wheels on 





The Bell-shaped Louvers on the Radiator Grille of the 
Oldsmobile Six are Made of Stainless Steel 
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some cars are made with spokes of stainless steel, 
and the exhaust pipes of the new super-charged 
Cord are covered with flexible jackets made of the 
same material. Bell-shaped louvers of stainless 
steel brighten the radiator grille of the Oldsmobile 
Six, which strikes a keynote of originality in ra- 
diator grille design. 


Which Nickel Steels are Oil-Hardened 
and which are Water-Hardened ? 


Nickel alloy steels may be divided into two 
classes, according to the International Nickel Co., 
67 Wall St., New York City. The first class com- 
prises the carburizing steels, which contain up to 
about 0.25 per cent carbon. These steels are used 
when a hard, wear-resistant surface is required, in 
combination with maximum toughness or resistance 
to shock. The second class includes the oil- and 
water-hardening steels, which contain from about 
0.25 to 0.50 per cent carbon and are uniform in 
carbon content throughout. These steels are fre- 
quently used when machining is done 
after heat-treatment to obtain smooth 
scale-free surfaces of dimensional ac- 
curacy. 

Steels with a carbon content of less 
than about 0.30 to 0.35 per cent are 
water-hardened in sizes between 3/4 
inch and 2 1 2 inches in diameter or 
thickness, while steels with higher car- 
bon contents in the range previously 
mentioned are oil-hardened. The choice 
of the quenching medium, however, also 
depends upon the alloy content and the 
size and shape of the piece. 

Steels with the highest proportions 
of alloying elements, such as the SAE 
3300 series are generally oil-quenched, 
even in the low-carbon grades. Steels 
with intermediate proportions of alloy- 
ing elements and higher carbon con- 
tents, as, for example, S A E 2340, are 
sometimes water-quenched in both small 
and moderately large sections, say from 

















1 to 4 inches in diameter or thickness. 
On the other hand, parts made of this 
steel that have sharp corners or large 
changes in sectional area are preferably 
oil-hardened to avoid distortion and 
cracking. Oil-quenching is also em- 
ployed for sections less than 5 8 inch 
in diameter or thickness of the so-called 
water-hardening steels. 

Each of the quenching mediums has 
certain advantages and disadvantages. 
A more thorough and deeper hardening 
is said to be obtained in water-quench- 
ing than in oil-quenching, and water- 
hardened steels can often be tempered 








at higher temperatures than oil-quenched 
steels of the same quality and composi- 
tion to provide the same yield points, 
strength, or hardness. This is some- 
times advantageous, as stresses are 
more completely removed and higher ductility and 
impact resistance obtained. 

Water-quenched steels come out of the bath 
cleaner than oil-hardened steels, and the water- 
hardening process is cheaper. However, the tem- 
perature and the circulation of the water must be 
watched more closely, to insure uniformity, than in 
the case of the usual commercial quenching ils. 
These differences, along with the greater speed of 
cooling in water-quenching which increases che 
temperature gradients, makes water-quenching 
somewhat more hazardous than oil-quenching. 

The choice of a steel to be hardened and tempered 
for a given application depends, of course, upon 
the required performance and the desired prop- 
erties. Frequently more than one of the commer- 
cial nickel alloy steels meet the strength, ductility, 
and impact test requirements, and then the selec- 
tion is dependent upon economic factors, in which 
the price of the steel per pound is balanced against 
the costs of fabrication, machining, and heat-treat- 
ment; the ease of reproduction; and the spoilage 
or risks in the processing technique. 


Xaloy—a Bonded Alloy that is 
Hard Enough to Cut Glass 


“Xaloy” is the name that has been given to a 
metal coating that can be applied to the inside or 
outside of bushings or other tubular pieces, bars, 
etc., to resist abrasive wear. The alloy has been 
used for some time in oil-well equipment under the 
name “J, R. Metal’; it has now been made avail- 
uble to a broader field through the Wilcox-Rich 
Division of the Eaton Mfg. Co., Detroit, Mich., 
under license from the Industrial Research Labor- 
atories, Ltd. 

Xaloy has a hardness of from 700 to 750 Brinell 
or 68 to 70 Rockwell C-scale. It has a tensile 
strength of 43,000 pounds per square inch and a 
compression strength of 240,000 pounds per square 


Steel Parts Given Extremely Hard Inner or Outer Surfaces 
by Coating with Xaloy 


inch. Typical parts coated with Xaloy are shown 
in the illustration. Some are coated on the inside, 
others on the outside, and still others on both the 
inside and outside. The coating is cast by a cen- 
trifugal method. Xaloy can also be applied to ir- 
regular surfaces by casting in a permanent or sand 
mold or by using inserts faced with the material. 
Narrow flat surfaces or edges are also coated by 
the centrifugal casting method. 

This coating is of uniform appearance and thick- 
ness, the thickness being controlled closely so as to 
reduce to a minimum the finishing operation, for 
which special honing and grinding equipment is 
required. The resulting surface is mirror-like and 
has an unusually low coefficient of friction. 

In the machine shop field, typical parts that can 
be coated with Xaloy are drill and reamer bush- 
ings, deep-drawing dies, sizing dies, work-rest 
blades, ring and plug gages, pilot bars, and valves. 
It is claimed that the life of tool bushings has been 
increased as much as 600 per cent when coated with 
this material. It has also proved satisfactory for 
cylinder liners in internal combustion engines. 


When Platinum was a 
Worthless Metal 


Platinum was used by a Spanish counterfeiter 
in the Eighteenth Century to make spurious gold 
doubloons, according to an item that recently ap- 
peared in the White Metal News Letter, of the 
International Nickel Co. As platinum was consid- 
ered almost worthless and its weight was approxi- 
mately the same as that of gold, this enterprising 
searcher for riches conceived the idea of striking 
the coins from platinum and then gilding them to 
look like real gold. For his ingenuity, he lost his 
head. 

The real gold doubloons were worth slightly over 
$8, whereas the value of the metal in the platinum 
counterfeits has since been as high as $40. 
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Broaching Seat-Adjuster Rods in an 
Automatically Loaded Machine 















The broaches are so arranged as to 
first rough-shear the ends of the rods 
to length. When the rods drop into the 
work fixture, they are automatically 
positioned so as to project the same 
amount at each end of the fixture. Thus 
the amount of stock sheared off is equal- 
ly divided between the two ends. 

Next the V-slot is broached in both 
ends for locking the assembled gears on 
the rod. Then the two flats are broached 
on each end. After the finished rods 
have been ejected at the end of the ma- 
chine stroke, the work fixture returns 
to the position shown in Fig. 1 to re- 
ceive two more blank rods. 

This machine is hydraulically operat- 
ed at a cutting stroke of 30 feet a min- 
















Fig. 1. Automatically Loaded Broaching Machine that Fin- 
ishes the Ends of Seat-adjuster Rods to Length, and then 
Broaches a V-slot and Two Flat Surfaces on Each End 


customarily provided with cross-rods on the Coolant is flushed over the broaches on the cutting 

ends of which gears are mounted that roll on stroke, shut off at the end of the stroke, and then 
a concealed rack when the seat is moved forward again supplied on the return stroke, so as to wash 
or backward. By this means, alignment of the seat away the chips. 


Tes adjustable front seats of automobiles are tions encountered in the machineability of the rods. 


is maintained and adjustments effected 
without undue friction. Flat surfaces 
for mounting the gears must be ma- 
chined on the top and bottom of both 
ends of these rods, as well as grooves 
for locking purposes. 

These surfaces, and also the ends of 
the seat-adjuster rods, are now being 
broached on the machine here illustrat- 
ed, which is an adaptation of the high- 
speed horizontal automatic pusher type 
machine built by the Colonial Broach 
Co., Detroit, Mich. A quantity of ad- 
juster rods are loaded at one time into 
the magazine near the middle of the 
machine, as seen in Fig. 1. They are 
released automatically, two at a time, 
to the work fixture, which carries them 
along broaches arranged on both sides 
of the machine, as illustrated in Fig. 2. 
The completed rods are ejected at the 
front end of the machine. The machine 
cycle is thus entirely automatic and 
continuous. 
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ute and a fast return of 60 feet a min- 
ute, which results in a production of 
approximately 600 rods an hour. A va- 
riable-speed control is provided, so that 
the cutting speed can be changed in re- 
lation to the amount of stock to be re- 
moved from the rods or to suit varia- 

























Fig. 2. Close-up View of the Broach on One Side of the Ma- 
chine along which the Seat-adjuster Rods are Carried by the 
Work Fixture. Six Hundred Rods are Finished an Hour 

















*(20noe1d wy peyedxe oq ySNUI SpqF}om VSeq} WIOIJ SUOT}EIIBA [TeUIS) 
“seiquy 
quso sod of 30 oz 103 Lzro’1 Aq pue ‘6€2 - Jaapis Joyoru yued Jad S1 103 LE66'0 Aq 
'2$Z- JaAqs Jeyoru yweo Jed o1 303 SO66°o Aq uuMjOD sm UT Ssyysem A[dHnyt 
*rS€- azuoiq-10ydsoyd ques sed § 
20y gSvorr Aq pus ‘ezuoiq upqoy, Joy S£66°0 Aq uuNjoD siqy Ur S}ysiem AlN. 


*/T 
S8/L 
¥/T 
v/T 
8/T 
8/T 
8/T 


hn 


8/1) x s/s 
¥/T 1) x 9t/s 
8/8) 91/S 
¥/8) 91/3 
¥/8) */T 
8/8) */T 
¥/8) */T 
8/8) */T 8/T 
¥/8) 8/T 
8/8) xX 88/2 
*/$) X 38/2 





SL8T'9 TIsT'O LesT'0 998T'0 T£00°0 
Zsst'o S6ST'0 $Z9T'0 ZPST'0 6£00°0 
PLLT'O 0zZ8T'0 @S8T'0 $91T'0 0+00°0 
966T'0 8402'0 1802°0 $86T'0 $400°0 
81Zz'0 9122°0 SIsz"0 £022°0 0S00°0 
$8b2'0 84S2'0 1692°0 8942°0 9900°0 
¥6L2°0 1982°0 1Z62°0 9LL2°0 £900°0 
6TS'0 T8z8"0 Z6SE"0 seie.0 T200°0 eyes] eyTewAeH JO onig 
8rse'0 0r98"0 6028°0 ZSe°0 0800" . : ——— 
L¥6S°0 09040 LZI¥'0 &z68'°0 6800°0 aI FTO Uy “bs o°9 
S8hF'0 0Sst'0 LE9F'0 904F'0 00T0"0 MOT) “Uy-S/T | HOY “Uj-Z/T 
Z109'0 ZrIS'0 0FzS'0 6L6F'0 STT0'0 ‘qrg20°0 «| «Uy *Ds eT 
889o'0 P8L5°0 Zh8S'0 Zass'0 92T0°0 HOV? “Ul-#/T | HOG? "Ul-#/T 
$629°0 2959'0 $899°0 1S29°0 ZhI0'0 ‘a1 ¥90°0 || “Ur De st 
ZS0L'0 S82L'0 $L8L°0 9002°0 6ST0'0 yor) yo1m) 
686L°0 avIs'0 00€8"0 2882'0 6L10°0 “UF9T/8 “UF-9L/§ 
ST63'0 +160 0ze6"0 0 ; ‘ , ion the 
200°T 820'T 850'T $266°0 9220°0 Be Pn let 
LIT 9sT'T SLIT 6II'T $920°0 ; , carte 
r9T L63T 1ze'T 992°T 6820°0 at ——s “Uy os og 
GIFT 99F'T SFT OIF T 0280°0 — _orn 
+89'T $99°T Zso'T 69800 FOt/T UF9T/T 
res'T 698'T 9LL'T $040'0 
190°% 00T'Z 966°T £90'0 
ZIs'z o9¢'z 8823'S 8090'0 
869°% 849'S 919°2 TLS0°0 
LIZ SL6S 28'S T#90°0 
912°8 8ee's SLT 0Z10°0 
L198 LPL'S 099°e 8080°0 
L&T 90°F 1668 1060°0 
189°F G3L'F 06h 6TOT‘O 
40'S T#0°S PPITO 
L¥8°9 896'9 99°9 S82T'0 
999°9 169°9 89e"9 ShFT'0 
SLE°L SI h S8T'L 0Z9T'0 
pers 108 6IST'0 
962°6 SLF'6 200°6 £402'0 
br'0T 79°01 IT'0T $622'0 
SLIL *6II Se'TT 9292°0 
9T'8T 1st SL'2I £682'0 
SLbT 90°ST Ze'T 6hZ8°0 
09°9T 26°91 10°9T 8498'0 
$9°8T 66°81 ¢0'8T 960%'0 
£6'0Z a4 17°08 009F'0 


461L-%8T Beqouy 
.Sstig 
Doing aeddop Rone x 


HK HH KR eee 
SHAM HAO OAS 








d 





Brass Co., Waterbury, Conn. 


Compiled by The 





MACHINERY, April, 1937—548-A 





TON T "ON 
SFII9IS STTISIS 
seudeyy seudey 


sB eules SB euleg 





TON T "ON 
OFTi193S SHIIPIS 
soudeH . seudBH 


se euleg SB eles 





‘QIg10°0 «=| “Uy “bs ZT 
HOV? “Ul-H/T| HOV? “Uy-F/T 
‘qigso'o «| “Uy bs QT 
yoru} Hm} 
“Ur-9T/8 “Uy-91/8 
"q16so'o =| “Urbs gz 
HOV? “Wy-8/T| HOU} “UI-8/T 
‘QL 6T0'O §=| “Urbs og 
orm Horm 
“UP9T/T “UE9T/T 


uy ( xoaddy) 
tau] =a tee eae 
Teueyey TT Wye 
Byeq poy 30 7q370M — ro 




















SsouHOTLL 




















MACHINERY’S Data Sheet No. 343, New Series, April, 1937 





























MACHINERY’S Data Sheet No. 344, New Series, April, 1937 





LOOJ AUVNOS Wad SAGNNOd NI 
“IVWLAW LAaHS SNOWWAA-NON JO LHDIGM STVIYSALVW DNIOVI-GUVH NO VLVd 


+ 
a 
a°) 
q 
sa) 
S 
5 
Ww) 
2 
U 
3 























Design of 
Wore) ar: bavel 


odatvass 


Spring-Actuated Work Supports for Jigs 
By F. SERVER 
Variety in the design of spring-actuated sup- 


porting members is a feature of the fixture shown 
in the accompanying illustration. The work indi- 


cated by dot-and-dash lines at X has a thin struc- 
ture on its left end in the form of two ribs, and a 
curved shape at the right end. The machining op- 
eration consists of milling the lug Y at the right 
end, using a forming cutter which travels from A 
to B across the upper end of the work. 

Two holes C and D are used for locating pur- 









































Fixture with Spring-actuated Supports for Slender Part 
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poses. A hardened block G locates the work X in 
one plane. In putting the work in the fixture, the 
hole at D fits over the pin H, with the left-hand 
end of the work swung upward to clear the block 
at J. At this time, the operator holds back the 
spring pin K by means of the knob L. Pin A is 
allowed to enter the hole at C,and the formed chan- 
nel at M locates the work sidewise. The clamping 
members are shown in the working positions. 

The block N with the V-notch machined in its 
upper end is next allowed to come in contact with 
the boss of the work below the surface to be milled, 
a spring P providing sufficient pressure to insure 
proper contact with the work. Tightening of the 
knob Q serves to hold this end of the work securely, 
while a lug at R is provided to facilitate hand 
operation of the block in its slide. The spring- 
actuated pin S is next allowed to rise and make 
contact with the lower edge of the work. After 
clamping pin S in place by means of the screw 
T, which acts on the beveled shoe V, the work is 
clamped over the central rib by the swinging clamp 
VW’, which is hinged on a pin at FE. 

A plunger F having a beveled end is next brought 
to bear against the under side of the clamp. An- 
other beveled plunger Z is forced by the screw and 
knob O against plunger F,, causing the clamp to 
be swung over and grip the work. A _ spring 
plunger / is provided for raising the clamp a suffi- 
cient amount to permit removing the work. 
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Universal Jig for Drilling Cross-holes in Shafts 
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in designing this fixture, no attempt has been 
made to incorporate quick-acting devices, it being 
considered of far greater importance to provide 
means for supporting the frail part with sufficient 
rigidity to insure accurate machining. 


Universal Jig for Drilling Cross-Holes 


Through Shafts and Studs 
By JOHN A. HONEGGER, Bloomfield, N. J. 


In the average machine shop many different sizes 
of holes are drilled crosswise through shafts and 
studs of different diameters. If small lots of pieces 
are to be drilled in this way, a jig having a wide 
range of adjustability, like the one shown in the 
accompanying illustration, is advantageous. The 
two cross-sectioned circles, the smaller of which is 
1 2 inch and the larger 1 inch in diameter, indicate 
the range of sizes that can be drilled. The jig will 
accommodate work of even larger or smaller diam- 
eter than that indicated. 

The drill jig has a baseplate A which is cut away 
at B to allow the clamping screw C for stop P to be 
located as shown. Four hardened steel legs D of 
the button type are pressed into plate A. The block 
FE’ has a chamfered surface at F which forms an 
angle of 45 degrees with the top of the baseplate 
A. Along the side of block # and parallel to the 
45-deyree surface are a slot and a T-slot G. In this 
slot is fitted the hardened steel drill plate H, which 
can be clamped in any desired position by the nut J 
on the T-bolt. Bushings K for drills of different 
sizes can be inserted in the holder. 

In the particular jig shown, a swinging latch 
type of clamp screw is employed, but a rigid type 
can be used if desired. The stud L is embedded in 
plate A to obtain strength, and the pin M acts as a 
stop for the latch. An elongated slot at N assures 
clearance for drills of various diameters. The ad- 
justable end-stop P can be swung inward or down- 
ward to accommodate work of different diameters, 
and can be adjusted through a distance of 6 inches 
for spacing or positioning the drilled holes. A sec- 
ond drill plate can also be mounted on the opposite 
end of block EF to permit drilling holes on either 
side of the block. 


Adjustable Boring-Bar for 
Counterboring Operation 


By R. C. PEARSE, Montreal, Canada 


The boring-bar shown in the accompanying illus- 
tration was designed to overcome difficulties expe- 
rienced in accurately counterboring a series of 
holes in a gear-case. The surface counterbored 
was on the inside of the gear-case, and the counter- 
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Tool for Counterboring Series of Holes in a Gear-case 


boring operation had to be performed with a tool 
that would pass through a hole 1/2 inch smaller in 
diameter than the counterbore. One of the main 
difficulties was to measure the counterbore after a 
cut had been taken. To do this, the tool had to be 
deflected sufficiently to allow the bar and the tool 
to be withdrawn through the small hole. A hand- 
hole in the gear-case permitted the diameter of the 
counterbore to be measured by an inside microm- 
eter, after which the boring tool was returned to 
its former position. 

The bar shown served this purpose very effect- 
ively, and in addition made it possible to accurately 
set the cutting tool so that it would remove exactly 
the amount of metal required to bring the hole to 
size, thereby eliminating the usual trial-and-error 
method. 

The tool-holder portion of the bar B is provided 
with a fulcrum at D and is a close sliding fit in the 
shank part of the bar C. The fulcrum D consists 
of a turned bolt having a fine thread and a close- 
fitting nut. The adjusting screw E is tapped into 
the main part of the bar C, clear of the tilting part 
b. A spring F opposes the screw EF. 

To depress the tool, screw E is unscrewed. The 
head of this screw is graduated into sixty divisions, 
each division representing a movement of approxi- 
mately 0.001 inch at the point of the tool. An in- 
dicator G is fastened to the main part of the bor- 
ing-bar for use in returning the screw E to its 
exact original position. 

The tool was so designed that the thrust re- 
sulting from the cutting action was taken by the 
Screw without affecting the spring. Although this 
tool proved to be extremely rigid in operation, it 
was found more practical to rough-bore the hole 
with a solid bar, and use the adjustable boring-bar 
for the finishing operation only. 


Lock-Nut Tapping Fixture with 
Safety Feature 


By H. GOLDBERG, Vice-President 
R. G. Haskins Co., Chicago, IIl. 


The fixture shown in the accompanying illustra- 
tion is designed for use in tapping slotted-ring 
lock-nuts like the one shown at W. The nut blank 
is placed in the opening A with the slotted end 
down. The slot B fits over the tongue C and the 
blank is pushed against the two stop-pins D. The 
tongue prevents the nut from turning while being 
tapped. 

A safety device is incorporated in the fixture 
which serves a double purpose, acting as a safety 
latch to prevent the operator from starting the tap 
unless the blank is in the proper position, and as 
a means of kicking the blank out of the fixture 
after it is tapped. The slide strip F is held down 
by the stripper plate F' and slides forward into the 
groove A under the tension of the flat spring G. 
When the nut blank is placed in the fixture, it 
pushes slide EF’ back, so that the hole in the slide 
lines up with hole H, as shown in the illustration. 
This permits the plunger J to be moved down to 
the lowest position. If the slide E is not pushed 
back far enough, plunger J will be prevented from 
entering the hole in slide F and it will be impos- 
sible to raise the tapping fixture or lower the tap- 
ping machine spindle a sufficient distance to permit 
the nut to be tapped. 























Fixture for Use in Tapping Slotted-ring Lock-nuts 
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COUNTERSINK 















































Countersink Setting Gage 


for Setting Countersink 
to Correct Depth 


Gage 


By F. MUIR, Hamilton, Ont., Canada 


Holes that are countersunk too deep or too shal- 
low for screw-heads spoil the appearance of the 
work. The usual cut-and-try method of setting a 
countersink often results in countersinking some 
of the holes too deep before the machine is prop- 
erly set. A gage for setting a countersink, similar 
to the one shown, will eliminate this trouble and 
enable the user to set the machine in a moment. It 
is used with a countersink which can be set to suit 
six or eight different sizes of flat-head screws. 

The body A of the gage is reamed to suit the 
countersink and is mounted on the bearing C 
turned on base B. A screw and washer serve to 
hold the two parts together with a turning fit. 
Part B is drilled and countersunk to suit the vari- 
ous sizes of screw-heads within the capacity of the 
countersink. 

To use the tool, part B is turned to 


of the work at E is a pin, one side of which is flat- 
tened for locating the work. A wedge F, actuated 
by spring G, forces the work against pin FE. Thus 
the work is properly located in both directions. 
A clamp H is provided for holding the work in 
place. This clamp is tightened by means of the 
handle J, attached to the clamping screw K, the 
clamp being slid over or off the work by hand. 

In the head of screw K is a pin L which comes 
in contact with pin M in wedge C when screw K 
is turned to the left, or counterclockwise. This 
movement withdraws the wedge from contact with 
tne work. As wedge C is withdrawn, the beveled 
end at N strikes the beveled end P of wedge F, 
withdrawing it also from the work. Thus, a single 
movement of lever J serves to withdraw both lo- 
cating wedges. The work is then removed and re- 
placed by a new piece and the clamp is slid into 
place again. One movement of lever J permits the 
spring-operated wedges to force the work into 
place, where it is held by clamp H. H. M. 


General Electric Co. Makes Awards 
to Employes 


Sophia Baikusis, a widow with two small chil- 
dren, started work in the General Electric plant at 
Schenectady twelve years ago, following the death 
of her husband. Today she has been honored with 
a Charles A. Coffin Foundation award, the highest 
honor the General Electric Co. bestows upon any 
of its employes. She has offered no less than 
eighty-nine suggestions for improved manufactur- 
ing methods, and fifty-four of them have been 
accepted. For each of the accepted suggestions, 
Mrs. Baikusis received a cash award under the 
company’s suggestion system; and for being the 
company’s best woman suggestor, she has now re- 
ceived the Coffin award. She is one of thirty-three 
employes who have just received such awards. 





bring the desired countersunk hole in 
line with the reamed hole in A. The tool 
is then placed on the surface of the work 





with B up against the edge, as shown in 
the view to the right. The countersink 
is now brought down and held in posi- 
tion while the stop of the drill press is 
clamped in place. 


Lever-Released Clamp and 






































Locating Wedges 








The work shown at A in the accom- 
panying illustration is located against a 











steel plate at B by the wedge C, which is 
forced into place by a spring D. Inside 





Fixture with Spring-operated Work-locating Wedges 




















NEW TRADE 














Springs 

BARNES-GIBSON-RAYMOND DIVISION 
of ASSOCIATED SPRING CORPORATION, 
6400 Miller Ave., Detroit, Mich. 
Practical handbook of modern spring 
engineering for users and designers 
of springs, entitled “The Art and 
Science of Spring Making,” covering 
88 pages, 8 1/2 by 11 inches, and con- 
taining a great deal of information 
about spring selection and design, 
most of it published for the first time. 
In addition to discussing the charac- 
teristics of many types of springs, 
numerous problems in design are 
actually worked out to show the use 
of the formulas. The subject matter 
is conveniently grouped for reference 
and well indexed to form a valuable 
guide for those buying and designing 
springs. 


Heat-Treating Equipment 


LEEDS & NORTHRUP Co., 4921 Sten- 
ton Ave., Philadelphia, Pa. Six bul- 
letins entitled: “Quench Direct from 
Temperature of Work Itself as De- 
tected by Rayotube;” “Sensitivity is 
Higher, Costs are Lower when Rayo- 
tube-Micromax Controls High-Tem- 
perature Furnaces ;” ““No More Broken 
Thermo-couples in Forge Shops which 
Use Rayotube;” “No More Contam- 
ination of Couples in Controlled At- 
mospheres with Rayotube;” ‘“Re- 
sponse is Speeded, Costs are Lowered 
when Rayotube-Micromax Measures 
Billet-Furnace Temperatures;” “Re- 
sponse is Speeded, Costs are Lowered 
when Rayotube-Micromax Measures 
Slab-Furnace Temperatures.” 


Bronze Bearings 

JOHNSON BRONZE Co., 520 S. Mill 
St.. New Castle, Pa. Bulletin 370, 
listing over one hundred additional 
general-purpose bearing sizes, mak- 
ing the total number of sizes now 
available from stock over seven 
hundred. The catalogue also con- 
tains important sections on bronze 
cored and solid bars, hexagon bars, 
lead-base and tin-base babbitt, and 
graphited bronze bearings. 


Gears and Speed Reducers 


CHARLES BOND Co., 617 Arch St., 
Philadelphia, Pa. Catalogue 58, cov- 
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ering stock gears, sprockets, speed 
reducers, and flexible couplings. The 
catalogue, containing 176 pages, gives 
specifications, prices, and directions 
for ordering. Booklet GA-48, cover- 
ing speed reducers of fourteen differ- 
ent types, with ratios ranging from 
5 to 1 to 2500 to 1. 


Die-Castings 

NEW JERSEY ZINC Co., 160 Front 
St., New York City. Publication en- 
titled “Die-Castings in Automotive 
Applications,” containing a compre- 
hensive paper on the subject, cover- 
ing sixteen 9- by 12-inch pages, 
which was presented by C. R. Maxon 
before the Detroit Section of the So- 
ciety of Automotive Engineers at the 
March 1 meeting. 


Synthetic Rubber 


E. I. Du Pont DE NEMourRsS & Co., 
Wilmington, Del. 300klet entitled 
“The Story of Neoprene—Its Dis- 
covery, Commercial Development, and 
Significance to Science and Indus- 
try.” Neoprene is the generic term 
for synthetic chloroprene rubber and 
for products made from it by com- 
pounding it with appropriate vulcan- 
izing agents. 


Ball Bearings 

AUBURN BALL BEARING Co., 28 In- 
dustrial St., Rochester, N. Y. Cata- 
logue 10, containing illustrated de- 
scriptions and engineering data 
pertaining to ball thrust bearings of 
single, double, and special types. The 
catalogue also covers radial ball bear- 
ings, cup and cone bearings, and 
mountings. 






Hydraulic Presses 

HANNIFIN MFG. Co., 621-631 S. 
Kolmar Ave., Chicago, Ill. Bulletin 40, 
covering Hannifin hydraulic presses, 
and illustrating and describing rep- 
resentative types of equipment de- 
signed and built by the company to 
meet individual requirements of mod- 
ern high-production ‘manufacturing 
operations. 


Carboloy Grinding Chart 


CARBOLOY COMPANY, INC., 2987 E. 
Jefferson Ave., Detroit, Mich. Wall 
chart, 18 by 12 inches, presenting 
in condensed form the most efficient 
methods for grinding single-point 
Carboloy tools. The chart contains 
recommendations for grinding wheels, 
wheel speeds, and grinding proce- 
dure. 


Hoists 


HARNISCHFEGER CORPORATION, 4536 
W. National Ave., Milwaukee, Wis. 
Bulletin entitled “P & H Hoists, No. 
H-5” illustrating over twenty-five in- 
dustrial applications, and dealing 
with both general and specific prob- 
lems in the industrial handling field. 
The bulletin lists ratings for hoists 
from 100-pound to 15-ton capacity. 


Copper Alloys 

BRIDGEPORT BRASS Co., Bridgeport, 
Conn. First number of a monthly 
bulletin published primarily for tech- 
nical and engineering men. The first 
(March) issue contains a digest of 
recent information and news of new 
developments of interest to industrial 
consumers of copper and copper al- 
loys. 


Industrial Illumination 

GENERAL ELEcTRIC Co., Nela Park 
Engineering Dept., Cleveland, Ohio. 
Bulletin entitled “Lighting for See- 
ing in the Office,” discussing the 
problem of lighting for casual see- 
ing, for usual seeing, and for critical 
seeing. Recommended types of light- 
ing equipment are shown. 


Lubricants 


CONTINENTAL OIL Co., Dept. D, 60 
Pub- 


E. 42nd St., New York City. 
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lication entitled ‘“Modern Lubricants 

X-Ray Diffraction Studies of Mo- 
lecular Structures and Orientations, 
including an X-Ray Method of Rat- 
ing Lubricants in Terms of Protection 
against Surface Wear.” 


Roller Bearings 

HYATT BEARINGS DIVISION of GEN- 
FRAL MOTORS CORPORATION, P. O. Box 
476, Newark, N. J. Folder entitled 
“Hyatt Precision Bearings,” illus- 
trating and describing Hyatt Hy- 
Load solid roller radial bearings and 
Hyatt wound roller type bearings. 


Self-Locking Bolts and Nuts 

DARDELET THREADLOCK CORPORA- 
TION, 55 Liberty St., New York City. 
Bulletin 16, on Dardelet self-locking 
bolts and nuts, describing the Darde- 
let self-locking screw thread and 
clearly explaining what it is, how it 
works, and what it does. 


Laboratory Equipment 

C. J. TAGLIABUE MFG. Co., Park 
and Nostrand Aves., Brooklyn, N. Y. 
Catalogue 1100A, illustrating and 
describing thermometers and hy- 
drometers for laboratory use. A 
very complete temperature scale con- 
version table is included. 


Electric Motor Service Bearings 

JOHNSON BRONZE Co., 520 S. Mill 
St., New Castle, Pa. Bulletin EM-7, 
covering leaded phosphor-bronze elec- 
tric motor service bearings. Cored, 
solid, and hexagon bronze bars, bab- 
bitt bearings, and general-purpose 
bearings are also included. 


Magnetic Relays 


WARD LEONARD ELECTRIC Co., 
Mount Vernon, N. Y. Bulletin 81, 
listing more than one hundred re- 


lays for intermediate duty (10 to 15 
amperes) on direct-current and alter- 
nating-current circuits for two- and 
three-wire control. 


Flow Meters 

BROWN INSTRUMENT Co., Philadel- 
phia, Pa. Catalogue covering indi- 
cating, recording, and integrating 
flow meters—electrical and mechan- 
ical. Unusually well illustrated de- 
scriptions of each type are included. 


Flexible Couplings 

JOHN WALDRON CORPORATION, New 
Brunswick, N. J. Bulletin 53, illus- 
trating and describing the new 
Francke fractional-horsepower flex- 
ible couplings. Complete price list is 
included. 
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Arc-Welding Equipment 

LINCOLN ELEcTRIC Co., Cleveland, 
Ohio. Bulletin 318, covering Lincoln 
“Shield-Arc S A E” welder, engine- 
driven model, Type S-6005. Also bul- 
letin 320, covering Type S-6018 
welder. 


Temperature and Pressure 
Controllers 

C. J. TAGLIABUE MFG. Co., Park 
and Nostrand Aves., Brooklyn, N. Y. 
Catalogue 900C, covering non-indi- 
cating temperature and pressure con- 
trollers. 


Motor Controls 


ELECTRIC CONTROLLER & MFG. Co.., 
Cleveland, Ohio. Booklet 67, on EC 
& M steel-clad motor control, illus- 
trating and describing various types 
of controls for a number of different 
industrial applications. 


Grinders 


HAMMOND MACHINERY BUILDERS, 
INc., Kalamazoo, Mich. Bulletin 22, 
covering electric grinders with totally 
enclosed fan-cooled motors and belted 
yvrinders of bench and floor type. 


Lifting Chains 

AMERICAN CHAIN DIVISION OF 
AMERICAN CHAIN & CABLE Go., INC., 
Bridgeport, Conn. Booklet contain- 
ing standard sling chain specifica- 
tions. 


Nickel Alloy Steel 

INTERNATIONAL NICKEL Co., INC., 
67 Wall St., New York City. Bul- 
letin U-2, covering applications of 
nickel alloy steels in petroleum pro- 
duction equipment. 


Flexible Couplings 

T. B. Woop’s Sons Co., Chambers- 
burg, Pa. Circular illustrating and 
describing Universal Giant flexible 
couplings, Type E, including dimen- 
sions and capacities. 


Switchboard Equipment 
GENERAL ELECTRIC Co., Schenec- 
tady, N. Y. Bulletin 2253A, entitled 
“Modern Switchboard Styling.” Bul- 
letin 2472, on automatic switchgear. 


Diesel Power Units 

FAIRBANKS, Morse & Co., 900 S. 
Wabash Ave., Chicago, Ill. Bulletin 
3600-Al1, illustrating and describing 
Model 36-A Diesel power units. 


Potentiometers 

BristoL Co., Waterbury, Conn. 
sulletin 482, descriptive of the new 
recording round-chart potentiometer 
known as the “Pyromaster.” 


Dust Arresters 

NORTHERN BLOWER Co., 6409 Bar- 
berton Ave., Cleveland, Ohio. Bul- 
letin 163-1, on Norblo bay type dust 
arresters. 


The Lincoln Foundation Arc-Welding Prize Contest 


information is avail- 
to the $200,000 arc- 
welding prize contest sponsored by 
the James F. Lincoln Arce Welding 
Foundation, referred to on page 475 
of March MACHINERY. As _ will be 
1emembered, in this contest 446 
prizes totaling $200,000 are offered. 
The winner of the grand prize will 
receive $13,700. 

The subject matter of the papers 
to be submitted has now been more 
fully defined. The papers may de- 
scribe: (1) A redesign of an existing 
machine, structure, building, etc.; 
such machine, structure, or building 
would previously have been made in 
some other way; but in order that 
arc welding may be applied to its 
manufacture, it has been redesigned 
in whole or in part. (2) A new de- 
sign of a machine, structure, build- 
ing, etc., not previously made, which 
has been designed in whole or in part 


Additional 
uble relating 


manufacture or fabrication by 
the use of arc welding; the descrip- 
tion must show how a useful result 
which was impracticable with other 
methods of construction could be 
better obtained through the use of 
arc welding; the machine, etc., need 
rot have been manufactured or built 
at the time when the paper describ- 
ing its design is submitted. (3) The 
organizing, developing, and conduct- 
ing of a welding service, including 
commercial welders or job shops, 
garages, or service stations, or weld- 
ing departments in plants building 
equipment of any kind. Note that 
the machine, etc., mentioned under 
(1) and (2) may be designed either 
in whole or in part for arc welding. 

Complete information pertaining 
to the contest can be obtained from 
the secretary, James F. Lincoln Are 
Welding Foundation, P. O. Box 5725. 
Cleveland, Ohio. 


for 
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Machine Tools, Unit 
Mechanisms, Machine 
Parts and Material- 
Handling Appliances 
Recently Placed on the 
Market 








Norton Crankshaft and Camshaft Lapping Machines 


Two new machines for lapping and “Cam-O-Lap.” The Type 30 a hydraulic pump by a flexible 
all the bearing surfaces of auto- “Crank-O-Lap,” which is shown coupling. 
motive crankshafts and cam-_ in Fig. 1 and in the heading illus- The box-shaped base supports 
shafts have recently been de- tration, is driven by a motor the work-table and a lapping arm 
veloped by the Norton Co., Wor- mounted on the base and con- frame. The table, in turn, sup 
cester, Mass. These machines nected to the headstock through ports the headstock, footstock, 
have been named “Crank-O-Lap” a V-belt. It is also connected to and work-rests. It is provided 
with hardened-steel V-shaped 
ways which bear on steel balls. 
As the table reciprocates when 
the work is being lapped, the 
balls minimize friction. 

The lapping arm frame is 
pivoted and carries a bar to 
which yuides are fastened for 
the arms, as well as a shaft for 
spools of strip abrasive paper. 
The lapping arms are jointed, so 
that they follow the pins of the 
crankshaft as it revolves. Take 
up spools for winding the used 
abrasive strip are carried on the 
ends of the arms and operated 
by ratchets and pawls. 

Actual lapping of each crank- 
pin and bearing is accomplished 
by shoes which hold the abrasive 
strip firmly in place against the 








Fig. |. Norton “Crank-O-Lap”™ 
for Lapping All Bearing Surfaces 
of Automobile Crankshafts 
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Fig. 2. Norton ““Cam-O-Lap” for Lapping the Cam Contours 


and the Bearings of Automobile Camshafts 


surfaces being lapped. These 
shoes are closed by means of 
levers. Lapping lubricant is au- 
tomatically pumped on the work 
while it revolves. The heading 
illustration shows a crankshaft 
in the machine with the lapping 
arms in the back position. 

The Type 30 “Cam-O-Lap,” 
which is shown in Fig. 2, is sup- 
plied with the same base as the 
crankshaft machine. The ma- 
chines are different, however, 
with respect to the application 
of the abrasive strips and the ac- 
tion of the lapping arms. In 
camshaft lapping operations, the 
unit pressure against the cam 
surfaces must remain constant. 
This is insured by providing a 
master cam for each cam lapping 
arm, to control the movements of 
the arms. The abrasive strips 
are held against the cams by 
shoes, the movement of which is 
controlled by the master cams. 

The abrasive strips and sup- 
ports are reciprocated rapidly in 
the direction of the axis on 
which the camshaft rotates and 
reciprocates. These motions re- 
sult in the crossing and recross- 
ing of the paths followed by the 
laps, and produce the degree of 
finish required. 


A separate set of lapping arms 
identical with those used for 
crankshaft lapping is employed 
for lapping the camshaft bear- 


ings. The cam contours and the 
camshaft bearings are lapped 
simultaneously. 


Hartford “Super-Spacer” 


An indexing chuck suitable for 
holding work horizontally or ver- 
tically on machine tools of vari- 


HUAAAONUIUAUSALCUANAAUDONUUUUEAAOONALULEEOUOUEEAUORPEUOASOUUAAAONALUDSHAAUOUUTLAUEHAAUOUHAODEAAUDAADO PASE UOELA AAA PONAU ESAS UAAO EAHA EUAN 


ous types is being introduced on 
the market by the Hartford Spe- 
cial Machinery Co., 293 Home- 
stead Ave., Hartford, Conn. This 
“Super-Spacer,” as the device is 
called, is fitted with a standard 
chuck body for holding work 
pieces rigidly either by means of 
universal or independent jaws, or 
by means of a fixture mounted 
on the chuck face. 

Through the use of a master 
indexing plate having twenty- 
four accurately spaced notches, 
any of the following number of 
divisions are obtainable: 2, 3, 4, 
6, 8, 12, and 24. Changes are 
readily made from one set of 
divisions to another by using 
mask plates notched with the de- 
sired number of spaces. These 
mask plates, which are seen at 
the upper left of the illustration, 
eliminate indexing errors because 
they permit engagement of only 
those notches that are left clear 
by the plate. Thus the masl 
plates facilitate the use of the 
“Super-Spacer” by an unskilled 
operator. 

Indexing is rapidly accom- 
plished by merely releasing a 
clamp, pulling a handle, and 
turning the chuck. The clamp 
secures the chuck solidly to the 
base for the performance of ma- 
chining operations. 

The device is suitable for use 
in milling, drilling, slotting, plan- 
ing, and similar operations, and 
can be readily adapted for 
handling one piece or large quan- 
tities of work. 











Hartford ‘‘Super-Spacer’’—an Indexing Chuck or Work Fixture 


Applicable to a Variety of Machine Tools 
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National Acme Hollow 
End-Milling Tool , 


The National Acme Co., 170 E. 
131st St., Cleveland, Ohio, has de- 
veloped a hollow end-milling tool 
designed to use circular cutters, 
which has the same micromatic 
adjustment and positive locking 
feature as the circular-chaser 
tools made by the concern. It 
will be seen from the illustration 
that by providing more than one 
step on the cutters, it is possible 
to turn work to several diame- 
ters with one pass. The cutters 
can also be used for facing or 
for machining to a radius at a 
shoulder, if desired. After the 
tool has completed the cut, the 
cutters are automatically released 
and backed off without marring 
the work. 

Adjustment for diameter is Fig. |. Sykes Gear Generator which will Cut Spline Shafts, 


provided in the tool. The cutters Cams, and Cylindrical Surfaces, in Addition to Gears 
are sharpened in much the same 


way as ordinary cutters, but 
after being sharpened, they are Sykes Gear-Generating Machine for 
set by means of a micrometer Limited or Quantity Production 
gage to insure even distribution 
of the cut. A Sykes gear-generating ma- apices, single helical gears with 
The same tool-holder can also chine that is equally suitable for angles up to 50 degrees, and 
be used as a standard self-open- tool-room work, general jobbing  straight-tooth gears. Internal as 
ing automatic die-head by simply applications, and line production well as external gears can be cut. 
changing from hollow milling is being introduced onthe market Such operations can also be 
cutters to circular chasers. In by the Farrel-Birmingham Co., performed as cutting two mem- 
fact, a combination of milling Inc., 344 Vulcan St., Buffalo, bers of a cluster gear simultane- 
cutters and circular chasers can N. Y. This machine will cut ously; machining cylindrical sur- 
be used. Work diameters rang- every type of gear used for con- faces on shafts, pistons, etc.; 
ing from 0.056 inch to 13 3/8 necting parallel shafts, including cutting spline shafts, both paral- 
inches can be end-turned by the’ the Sykes double-helical continu- Jel and tapered; and cutting some 
use of standard cutters. ous-tooth gears having sharp forms of cams. <A quantity of 








gears mounted as a gang can be 
cut simultaneously. For instance, 
sixteen gear rings, each 1/2 inch 
wide, could be cut by eight cut- 
ters mounted in two gangs of 
four each. Each cutter will op- 
erate on two gears, so that the 
length of stroke is only slightly 
more than 1 inch. Plain disk 
cutters are used in machining 
the cylindrical surfaces of such 
parts as pistons and steering- 
gear shafts. 

This No. 2-C machine has a 
maximum diameter capacity of 
25 inches and a minimum diame- 
ter capacity of 1/4 inch. Helical 
teeth up to 3 diametral pitch and 
straight teeth up to 2 1/2 diame- 
tral pitch can be cut. The smallest 
Hollow End-milling Tool with Circular Form Cutters, tooth that can be machined is 24 

Brought out by the National Acme Co. diametral pitch. Face widths up 
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to 8 inches can be accommodated. 

New features of the machine 
include locating the speed and 
feed controls at the front of the 
machine and embodying the speed 


and feed change-gears in one 
unit. All high-speed moving 
parts are force-lubricated, in- 


cluding the main reciprocating 
carriage, helical guides, cutter- 
heads, change-speed mechanism, 
change-gears, and crankpin and 
its sliding block. 

The slide ways on the saddle 
for the outer bearing support 
consist of casehardened and 
ground inserts. The slide ways 
on the bed of the machine for the 
saddle are covered to protect 
them from grit and dirt. The 
coolant pump is driven by a sep- 
arate motor and is of sufficient 
capacity to keep the cutters cov- 
ered with coolant. The helical 
guides are of a new double- 
grooved type, with moving and 
fixed members that are approxi- 
mately of the same length. The 
moving members are hardened 
and ground, while the fixed mem- 
bers are made of bronze and are 
easily adjusted for wear. 

The cutter-heads embody a re- 


lief mechanism that insures posi-, 


tive relief of the cutters. When 
the cut is being taken, the mech- 
anism that carries the cutters is 
locked rigidly to the cutter-head. 
All sliding surfaces in this mech- 
anism, including the cutter-spin- 
dles and their bearings, are har- 
dened to prevent wear. 

An improved in-feed mechan- 


ism makes the machine entirely 
automatic, except for reloading. 
The machine is designed for op- 
eration at speeds as high as 400 
revolutions per minute of the 
driving crank, which gives 800 
cutting strokes a minute. It 
weighs 14,000 pounds, and oc- 
cupies a floor space of 9 by 7 feet. 


Roller Cutter-Disk 
Grinding Attachment 


A grinding attachment for re- 
sharpening cutter disks such as 
are used on the Geist roller pipe 
cutter is being introduced on the 
market by the Landis Machine 
Co., Inc., Waynesboro, Pa. This 
attachment can be applied to any 
Landis chaser-grinding machine 
by removing the steadyrest in 
front of the straight wheel, so 
that the attachment can be bolted 
to the machine bed. Disks 6, 7, 
or 8 inches in diameter can be 
ground with the attachment. 

The cutter disk is mounted on 
the end of a shaft which is ad- 
justable in a horizontal plane for 
obtaining any desired bevel on 
the cutting edge. A handwheel 
on the opposite end of the cutter- 
shaft permits revolving the disk 
against the face of the grinding 
Wheel for grinding uniformly 
around the entire circumference. 
In-feed is accomplished by means 
of the hand-knob at the front of 
the attachment, and cross trav- 
erse through the handwheel at 
the left. 











Fig. I. 
Furnace Wall for Detecting 


Rayotube on Outside 


Inside Temperature 


Rayotube Temperature- 
Detecting Equipment 


A temperature-detecting “Ray- 
otube” that is mounted on the 
outside of the furnace away from 
the destructive heat to which or- 
dinary thermo-couples are sub- 
jected has been made available 
by the Leeds & Northrup Co., 


4921 Stenton Ave., Philadelphia, 
Pa. The principle of operation 


of this device is that a typicai 
sample of heat is brought con- 
tinuously to it. 
covering is required, as the de- 
vice is unaffected by gas, dirt, 
vibration, or careless handling. 

An installation of a Rayotube 
on a furnace adjacent to a heavy 














Fig. 2. 
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Rear View of the Sykes High-speed 








558—MACHINERY, April, 1937 


Attachment for Grinding the Cutter Disk of 


Roller Pipe Cutters 


ULOUUUGELUEUANYUTHAAD OO POGORSOGEAULT OOO Arne AAA 


No. protective 


wut 




























































SNM INH) 











Fig. 2. Rayotube Detecting the 
Temperature of Work About 
to be Quenched 


forging hammer is shown in 
Fig. 1. The instrument detects 
the internal temperature of the 
furnace from a cool outside loca- 
tion. The Rayotube “sights” 
through the open end of a target 
tube to the closed end which 
projects inside the furnace. This 
target tube is cemented in the 
furnace wall. 

Two models of the Rayotube 
are available, a narrow-anyle 
type which detects the tempera- 
ture of small areas, and a wide- 
angle type designed for large- 
area temperature detection. The 
Rayotube seen in Fig. 1 is of 
the narrow-anyle type, and the 
one in Fig. 2, of the wide-angle 
type. 

The Rayotube shown in Fig. 2 
is mounted at the discharge end 
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of a continuous heat-treating 
furnace. It sights directly on 
the work as the latter is about to 
be quenched. Unlike ordinary 
thermo-couples, it detects the 
temperature of the work instead 
of the furnace temperature. 

The Rayotube may be used 
with any standard Micromax re- 
corder to indicate and record 
temperatures continuously. It 
can automatically operate sig- 
nals or controls. In addition to 
heat-treating and forging fur- 
naces, this device is applicable 
to such equipment as_ rotary 
kilns, bee-hive kilns, and 
and billet furnaces. 


slab 


Defiance Horizontal Two- 
Way Boring Machine 


A horizontal two-way boring 
machine of heavy construction, 
designed for boring, facing, and 
counterboring opposite ends of 
pump casings and other large 
castings, has been brought oui 
by the Defiance Machine Works, 
Defiance, Ohio. The spindle heads 
have independently controlled 
speeds and feeds. Each head is 
driven by V-belts from a motor 
mounted at the rear. 

Twelve spindle speeds from 
® to 225 revolutions per minute 
are obtainable by sliding gears. 
Four feed changes ranging from 
).0078 to 0.0625 inch per revolu- 
tion of the spindle are also avail- 
able. Power rapid traverse and 
hand feed in either direction are 
provided. 


The machine bed is 25 feet 
long and has ways with a maxi- 
mum spread of 34 inches, The 
spindles are 5 inches in diameter 
and are mounted in Timken bear- 
ings. Each head has a move- 
ment of 6 feet on the bed, the 
maximum distance between the 
spindle noses being 12 feet. The 
two work platens can be posi- 
tioned independently on the bed, 
in order to accommodate work 
fixtures. 


Syntron Semi-Portable 
Electric Hacksaw 


A semi-portable hacksaw with 
a self-contained universal electric 
motor, which will operate from 
any 110-volt lamp socket, has 
been brought out by the Syntron 
400 N. Lexington Ave., 
Pittsburgh, Pa. Metal up to 5 
by 5 inches can be cut with this 
machine, which 12-inch 
blades. 

The material to be cut is held 
rigidly in a screw vise, the faces 
of which are machined to permit 
a true right-angle cut to be 
taken. Cuts at other angles can 
be made by clamping the ma- 
terial in a suitable position in 
the vise. The machine has a 
speed of 90 strokes per minute, 
the saw feeding into the material 
by gravity. Power to the motor 
is cut off automatically upon the 
completion of the cut. The base 
dimensions are 11 by 20 inches. 
The weight of the 
only 75 pounds. 


Co.,. 


uses 


hacksaw is 











Two-way Boring Machine for Heavy Work, Built by the Defiance Machine Works 
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Fig. |. 


Equipment Made by the Michigan Tool Co. 
for Checking Involute Form and Tooth Spacing 


Fig. 2. 


Michigan Tool Co.’s Gear-Checking Equipment 


The line of gear-checking 
equipment of the Michigan Tool 
Co., Detroit, Mich., now includes 
a combined tooth-form and tooth- 
spacing checker, a spiral lead 
checker, and a hob-contour and 
worm-lead testing fixture, in ad- 
dition to the gear speeder de- 
scribed in the May, 1936, issue of 
MACHINERY. Every piece of this 
equipment is provided with a 
sine bar, either for setting the 
machine or for use as a cam to 
procure a ratio of movement be- 
tween two moving parts or to 
control the movement without 
the use of a lead-screw. 

The combined tooth-form and 
tooth-spacing checker, illustrated 
in Fig. 1, is designed for rapid 
readings, and is readily adapted 
for making charts for comparison 
with other checking devices. The 
sine bar acts as a compensa- 
tor for differences between the 
lengths of are on the friction 
disk which originates the ma- 
chine movements on the base 
circle of the gear being checked. 
Fig. 3 shows an inspection that 
determines tooth spacing and 
tooth form. 

The friction disk is integral 
with the work-holding spindle 
and imparts movement to the 
sine-bar carriage. The angular 


setting of the sine bar controls 
the movement of the indicator 
head, the latter being counter- 
weighted to hold it against the 
sine bar, as shown in Fig. 1. 
Each degree of work rotation is 
read on a scale that extends 
along one side of the sine-bar 
carriage. 











Fig. 3. 
Tooth Form and Spacing 


Combined Checking of 








560—MACHINERY, April, 1937 


Machine Designed for Checking the Lead 
of Spiral Gears up to 16 Inches in Diameter 


The use of two indicators and 
a reversible finger makes pos- 
sible the reading of tooth form 
on the front and back faces of 
a tooth in the same set-up. Gears 
up to 12 inches in diameter by 
12 inches in length can be 
checked with this machine. 

The spiral lead checker, shown 
in Fig. 2, takes right- or left- 
hand gears up to 16 inches in 
diameter, with leads of 6 inches 


or over. The sine bar is set to 
correspond with the _ correct 
spiral lead by means of two 


measuring buttons. The sine-bar 
carriage and the indicator are 
moved by means of the hand- 
wheel. A clevis that straddles 
the sine bar moves the upper 
carriage at right angles to the 
sine-bar carriage. The work- 
spindle is revolved by the fric- 
tion of two lapped blocks on rolls. 
In this way, indicator movement 
and gear rotation are synchron- 
ized during checking. When the 
indicator is in contact with the 
gear tooth, any variation from 
the proper lead is shown on the 
indicator. 

This gear-checking equipment 
is so designed that it is readily 
adapted for checking a large 
number of gears of the same 
characteristics or a small num- 
ber of gears of widely varying 
designs. 
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“Lo-Swing IMP” Lathe of Improved Design 


The Seneca Falls Machine Co., 
316 Falls St., Seneca Falls, N. Y., 
has recently brought out a new 
model of the “Lo-Swing IMP” 
lathe which retains the original 
basic features, but has been im- 
proved to give greater flexibility 
and economy of tooling and to 
enable full advantage to be taken 
of cemented-carbide tools. While 
the new model is intended pri- 
marily for machining work at 
high speeds to close limits of ac- 
curacy, it is also suitable for 
turning heavier work, such as 
small pistons, bushings, and gear 
blanks. 

An extra long carriage bear- 
ing is obtained by a headstock 
construction that permits the 
carriage to slide under the head- 
stock. Longitudinal movements 
of the carriage are effected by a 
drum cam. An end cover plate 
facilitates removal of this cam 
and permits timing the machine 
for automatic stopping and easy 
adjustment of the cams for the 
carriage cross-feed, when the 
latter is used. Feeds from 0.0005 
to 0.050 inch are obtainable by 
means of pick-off gears. 

The spindle is mounted in pre- 
loaded ball bearings and can be 
run at speeds up to 5000 revolu- 


tions per minute. Although the 
machine illustrated is equipped 
with a magnetic chuck for facing 
disks, either a lever- or an air- 
operated tailstock can be sup- 
plied for between-center work. 
The tailstock can be equipped 


Covel Hydraulic 


Table speeds variable from 10 
to 90 feet a minute permit the 
use of hard free-cutting wheels 
on a No. 5 hydraulic surface 
grinder being introduced on the 
market by the Covel Mfg. Co., 
Benton Harbor, Mich. At the 
maximum speed, the table re- 
verses without shock, even when 
grinding a heavy piece of work. 
The wheel-spindle is of the di- 
rect motor-driven cartridge type, 
the spindle and rotor being bal- 
anced as one unit. The wheel 
runs at 1750 revolutions per min- 
ute; however, a high-speed at- 
tachment can be supplied to give 
speeds of 4900 and 9700 revolu- 
tions per minute for driving 
4- and 2-inch diameter wheels, 
respectively. A wheel truing de- 
vice may be built into the head 
if desired. 

This machine is provided with 
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with a quill carrying a built-in 
revolving center. 

The machine weighs approxi- 
mately 2000 pounds. It swings 
work up to 9 1/4 inches in di- 
ameter over the carriage and 
4 inches in diameter over the 
cross-slide. Pieces 8 inches long 
can be held between centers. 


Surface Grinder 


a patented double-elevating screw 
mechanism which insures ac- 
curacy in adjusting the grinding 
wheel vertically. A precision 
cross-feed facilitates grinding up 
to a shoulder. All wearing sur- 
faces are protected from abra- 
sive material; for instance, the 
elevating screws and nuts, as 
well as the vertical slides, are 
enclosed by telescoping guards, 
while the cross-feed adjustment 
mechanism is covered by a 
hinged guard. 

The handwheel for positioning 
the grinding wheel is located at 
the work level of the machine 
and at the operator’s right hand. 
With this arrangement, the op- 
erator can quickly sight the sur- 
face to be ground, in adjusting 
the wheel to the work, and can 
conveniently look down on the 
graduations around the rim of 
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“Lo-Swing IMP"’ Lathe which Embodies New 


Features of Construction 


Covel Surface Grinder with Table Speeds from 
10 to 90 Feet a Minute 
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the handwheel. The 0.0005-inch 
graduations on the handwheel 
rim of 5/32 inch apart. A ball- 
bearing throttle valve expedites 
changes in table The 
hydraulic pump, which actuates 


speeds. 


the table, is driven by a_ two- 
horsepower motor through V- 
belts. 

Work up to 24 inches long, 


8 inches wide, and 11 inches high 


can be ground under a 12-inch 
wheel. femoval of the dust 
guard affords an additional 


working height of 2 inches. The 
longitudinal movement of the 
table is 26 inches, and the cross 
traverse, 8 1 /2 inches. The grind- 
ing wheel is 12 inches in diame- 
ter by 3/4 inch thick. 


Cochrane-Bly Hydraulic Cold Saw 


Saw speeds from 235 to 600 
feet a minute are obtainable with 
a hydraulic cold sawing machine 
recently developed by the Coch- 


rane-Bly Co., Rochester, N. Y., 
for the rapid cutting of non- 
ferrous tubing and bars. Tubes 


up to 8 inches in diameter can 
be handled by the machine, the 
cutting time for tubes of this 
size being 8 seconds. 

This high-speed machine has 
a four-speed sliding-gear trans- 
mission, operated through a re- 
mote control. All drive shafts, 
including the saw spindle, are 
mounted in anti-friction bear- 
ings. The hydraulic feed is ad- 
justable from 0 to 60 inches a 
minute. There is an automatic 
trip and a rapid return of the 
carriage, as well as a rapid for- 
ward traverse. Adjustable stops 


regulate the travel of the car- 
riage to suit the size of tubing 
being cut. 

Another feature of the ma- 
chine is a hydraulically operated 
vise having a compound toggle 
link and a vertical slide that 
brings adjustable clamping 
screws to each side of the saw 
blade. These screws are fitted 
with removable V-blocks or ra- 
dius blocks that prevent distor- 
tion of thin-walled tubing under 
the clamping pressure. 

The machine is motor-driven 
through multiple V-belts, and is 
equipped with a friction clutch 
for instantaneous starting and 
stopping. An extended pan pro- 
vides large storage space for 
chips, and permits their con- 
venient removal. The weight of 
this machine is 5000 pounds. 











Cochrane-Bly Cold Saw which Cuts Non-ferrous Tubes and 
Bars at Saw Speeds up to 600 Feet a Minute 
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“High Speed” Riveting Hammer 
with 16-inch Throat 


“High Speed” Wide-Gap 
Riveting Hammer 


A series of wide-gap machines 
designed to accommodate work 
of large dimensions has been 
added to the line of riveting ham- 
mers manufactured by the High 
Speed Hammer Co., Inc., 333 
Norton St., Rochester, N. Y. 
These wide-gap machines will 
handle such parts as snow shov- 
els, blower fans, and impellers. 
Hub bushings can be _ readily 
riveted into place on fans. Wheels 
for toy carts and other circular 
parts having a radius that is 
smaller than the gap of the rivet- 
ing hammer can also be handled 
conveniently. 

The No. 2-A heavy-duty ma- 
chine illustrated has a_ throat 
depth of 16 inches, but wide-gap 
machines are also available with 


throat depths of 12 and 14 
inches. The motor is mounted 
directly above the column in- 


stead of on a shelf at the rear, 
and is driven through a V-belt. 
Aside from these features, the 
new machines are of the same 
construction as the standard 
High Speed riveting hammers, 
which have a throat depth of 
6 inches. These machines are 
built in ten sizes for rivets up to 
1 1/2 inches in diameter. 
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Farrel-Birmingham 
2000-Ton Forming Press 


A huge self-contained metal 
forming standing nearly 
26 feet high and weighing 175 
tons has been built by the Farrel- 
Birmingham Co., Ine., Ansonia, 
Conn., for the Lockheed Aircraft 
Corporation, Burbank, Calif., for 
use in blanking and forming 
duralumin aircraft parts. This 
forming press will exert a pres- 
sure of 2000 tons under a hy- 
draulic pressure of 2300 pounds 
per square inch on one 38-inch 
ram and two 20-inch rams. While 


press 


the maximum capacity of the 
press is 2000 tons, the pump 
control is so designed that a 
wide range of hydraulic pres- 


sures can be obtained. 

The clear space available be- 
tween the tie-rods is 61 inches 
by 97 inches. Both the moving 
platen and the bottom cross-head 
are provided with T-slots run- 
ning the width of the press and 
with machined surfaces to which 
platen extensions can be added. 
The press is designed with a 
maximum opening of 60 inches 
and a maximum stroke of 36 
inches. The closing and return 
speeds are 130 inches per min- 
ute, while the pressing speed 
ranges from 1 to 10 inches per 
minute, 














Farrel-Birmingham Press for Form- 


ing Duralumin Aircraft Parts 
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Reed-Prentice Automatic Plastic Injection Molding Machine 


of Improved Design 


Reed-Prentice Improved Plastic Injection 


Molding 


A Model No. 10 automatic 
hydraulic plastic injection mold- 
ing machine with several im- 
proved features has been brought 
out by the Reed-Prentice Cor- 
poration, Worcester, Mass., to 
supersede the model described in 
December, 1936, MACHINERY, 
page 280. In the new model, the 
five-horsepower driving motor 
and control for the hydraulic 
pump are mounted on the outside 
of the machine cabinet. This per- 
mits the use of a standard open 
type ball-bearing motor instead 
of the fan-cooled motor, pro- 
vided on the original model of 
this molding machine. 

The automatic timing control 
now consists of three units, which 
are adjustable from 1 to 120 sec- 
onds. One unit determines the 
time that pressure is applied to 
the plunger, another the period 
for solidification of the plastic 
material, and the third, the time 
that the molds are open for eject- 
ing the product. When the ma- 
chine is operated manually, it is 
controlled through two levers, 
one for closing the mold and the 
other for operating the injection 
cylinder. 

The entire toggle end of the 
machine is adjustable through a 
screw which permits accurate 
set-up of molds and adjustments 
for different mold thicknesses. 
The injection-cylinder end of the 
machine is also adjustable to per- 


Machine 


mit quick dismantling and chang- 
ing of the heating unit, cleaning, 
and accurate positioning of the 
nozzle. The electric heating unit 
includes a rheostat, and provi- 
sion is made for a thermometer 
or thermo-couple to accurately 
control the temperature of the 
material. 

Die-plates can be supplied to 
suit requirements, and the dis- 
tance between the die-plates can 
be made as great as 24 inches. 
There is a safety device and an 
automatic knock-out for the parts 
produced, 


Hammond Grinders 
with Totally Enclosed 
Fan-Cooled Motors 


Allthe grinders of three horse- 
power and larger capacity made 
by Hammond Machinery Build- 
ers, Inc., 1600 Douglas Ave., Kal- 
amazoo, Mich., are now equipped 
with totally enclosed fan-cooled 
motors. The rotor and_ stator 
are assembled in an_ enclosed 
chamber that is sealed against 
the entrance of all foreign mat- 
ter. Two fans force cooling air 
around the outside of this cham- 
ber to carry away the heat of the 
motor. In general appearance, 
the grinders are the same as 
previous models described in 
MACHINERY. 
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Fig. |. Dumore Light-weight 
High-speed Grinder 


















A No. 10 hand grinder, driven 
by a 1/18-horsepower motor at 
a speed of 20,000 revolutions per 
minute, has been added to the 
standard grinder line of the Du- 
more Co., Racine, Wis. The tool 
is of light weight—2 pounds 12 
ounces—having originally been 
designed for use in the produc- 
tion lines of automobile plants. 

This grinder, which is _ illus- 
trated in Fig. 1, is equipped with 
a 18-inch collet chuck. The 
construction includes 
yrease-sealed precision 








Fig. 2. Two Quills which Increase the Versatility of 
No. 7 Dumore Grinders 


Dumore High-Speed Grinder and Quills 


The N-6 quill, shown at the 
bottom of Fig. 2, is capable of 
grinding a hole 11/16 inch in 
diameter to a depth of 6 inches 
and of grinding smaller hole 
diameters to correspondingly 


Cleveland Press with Hydraulic Clutch 


An electrically controlled hy- 


draulic clutch with a four-sta- 


tion selector that facilitates 


shorter depths. There is also an 
N-5 quill which is similar to the 
N-6, except that it has a maxi- 
mum grinding depth of 5 inches. 
A fourth quill, known as the V-6, 
is also similar to the N-6. How- 
ever, it is intended for use with 
the No. 5 grinder. 


momentary, long, continuous, 
and inching operations is a fea- 
ture of the straight-sided double- 
crank press here illus- 
trated. This machine 




























ball bearings. Air for 
cooling purposes passes 
through a snap-on fil- 
ter cap. 

30th the No. 10 
yrinder and the No. 8 
grinder are now packed 
in boxes covered with 
black leatherette. The 
grinders are mounted 
in colored inserts which 
also serve as_ holders 
for accessories. A lock- 
ing device in the cover 
eliminates the necessity 
of further packing. 

Three new quills are 
also being announced 
at this time for the 
No. 7 Dumore grinder. 
The P quill, seen in the 
upper part of Fig. 2, is 
equipped with a 1/4- 
inch chuck for mounted 
wheels, as well as a 
sleeve collet of 1/8-inch 
capacity. This quill is 
intended for grinding 
holes less than 1 inch 
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was recently built by 
the Cleveland Punch 
& Shear Works Co., 
Cleveland, Ohio. The 
hydraulic clutch is so 
designed that when it 
is released, the oil is 
not exhausted or drawn 
out of the line, but is 
merely backed up suf- 
ficiently for the release. 
As a safety precaution, 
the brake is spring- 
loaded. In the event of 
a failure in any part 
of the hydraulic line, 
the clutch will be im- 
mediately disengaged 
and the brake applied 
to bring the press to a 
stop. 

This style of press 
can be furnished in 4 
large number of sizes 
and can be equipped 
with other styles of 
clutches to suit in- 
dividual requirements. 
The particular machine 








in diameter and up to 
1 1/4 inches deep. 
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Cleveland Press with Hydraulic Clutch with a twin drive to 
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the crankshaft through herring- 
bone gears that run in oil. An 
air counterbalance is provided 
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for the slide, the latter being 
power-adjusted through an _ in- 


dividual motor. 


Verson “Allsteel” Press and Press Brake 


A new line of single-crank, full- 
eccentric front-to-back presses of 
the construction illustrated in 
Fig. 1, has recently been devel- 
oped by the Allsteel Press Co., 
12,023 S. Peoria St., Chicago, 
Ill. The principal feature of 
these presses is the elimination 
of the conventional crankshaft. 
The crank motion is obtained by 
means of an integral eccentric 
and gear that rotates the main 
shaft. 

These presses can be equipped 
with either an air- or hydraul- 
ically-operated clutch and brake, 
thus insuring instantaneous and 
even-holding pressure. The pit- 
man connection is of the barrel 
type, which keeps the adjust- 
ment screw vertical at all times. 
The ram is adjustable by means 
of a hoist type motor, and is 
counterbalanced by air cylinders 
in the columns. 

The same company is also an- 
nouncing five series of press 
brakes that comprise twenty 








standard sizes. Brakes that vary 
from standard dimensions can 
be supplied. One of these press 


brakes is shown in Fig. 2. It is 
built entirely of steel, heavy 
plate sections being welded to 


rigid members. The main bear- 
ings are located so as to absorb 
the load directly in the center of 
the main housing plates. The 
pitman connection is designed to 
reduce the bending moment on 
the adjusting screws to a min- 
imum. 

The bed of these press brakes 
is unusually deep, and is of two- 
plate construction, allowing slugs 
to fall through in gang punching 
operations. It rests on a round 
saddle in the housing. Another 
feature of the construction is 
that the elevating shaft is split 
and connected by means of a jaw 
coupling. This arrangement al- 
lows either side of the ram to be 
raised or lowered individually 
for realignment or to suit tap- 
ered work. 






General Electric Rotating- 
Cam Switches 


A new line of rotating-cam 
switches, designed especially for 
built-in control applications and 
adaptable to a variety of elec- 
trical functions and machine re- 


quirements, has recently been 
placed on the market by the 
General Electric Co., Schenec- 


tady, N. Y. These devices are 
available with flanges for flush- 
mounting on machines and with- 


out flanges for non-built-in 
applications. A number of elec- 
trical and mechanical modifica- 


tions make the switches suitable 
for applications varying from 
machine tool motor control to 
steel-mill master switching. 

Two sizes of these switches are 
available, size 0, which is rated 
at 15 amperes continuous, and 
size 1, which is rated at 25 am- 
peres continuous, both being in- 
tended for alternating current 
of 600 volts or less. There are 
four standard types for control- 
ling (1) single-speed motors for 
reversing applications; (2) two- 
speed separate-winding motors 


for non-reversing applications or 
for one forward speed and one 
speed ; 


reverse (3) two-speed 

















Fig. 1. 


Press with Eccentric in- 


stead of Customary Crankshaft 


Pig. 2. 


Press Brake Constructed so that Either Side of the 


Ram can be Raised or Lowered Independently 
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single-winding motors for 


non- 


reversing applications or for one 
forward speed and one reverse 
speed; and (4) motors providing 


three or four forward 
and one reverse speed. 


speeds 
In addi- 


tion, special sequences are ob- 


tainable, as well as switches 
off-position contacts. 


with 


The flanges available for flush- 


make it 
switches 
merely 


mounting 
build the 
chine by 


into a 


possible 


to 
ma- 


providing an 


opening and suitable holes. Since 
each switch is completely en- 
closed in a steel housing, even 
when mounted within a machine, 
the operator is safeguarded and 
the possibility of failure due 
to the accumulation of dirt 
minimized. For service where 
switches are subjected to a large 
amount of non-explosive dust, 
covers can be supplied which 
have felt gaskets riveted around 
the edges. 


is 


Keuffel & Esser Paragon Drafting Machine 


A drafting machine in which 
parallel motion of the two scales 
is maintained by steel bands con- 


cealed within the 


aluminum-al- 


loy arm sections, is being intro- 


duced on the market by 


the 


Keuffel & Esser Co., Adams and 


Third Sts., Hoboken, N. J. 


All 


moving parts of this Paragon 


drafting machine turn on 
cision ball bearings. The 


pre- 
pro- 


tractor head allows the scales to 
be set and locked at any angle, 
to move freely during angular 
displacement, or to stop auto- 
matically every 15 degrees. Vari- 


ations in the angle of the scale 
settings are made by means of 
a mechanism operated by a lever 
under the left thumb of the 
draftsman. 


Scales can be quickly inter- 
changed to permit the use of anv 
required combination. In addi- 
tion to the conventional white- 
edged scales, a series of special 
scales is available, made of alu- 
minum alloy with a _ hardened 
black surface on which there are 
white graduations and numbers. 
These aluminum scales are im- 
pervious to atmospheric changes 
and resist wear and _ rough 
handling. 

This drafting machine is avail- 
able in two models, one of which 
can be held by a spring counter- 
balance at any angle up to 15 de- 
grees. The other is equipped 
with a weighted counterbalance 
and can be used in any board 
position from the horizontal to 
the vertical. 


Munding Bench Type Radial Drilling Machine 


The 40-inch bench type radial 
drilling machine built by the 
Munding Mfg. Co., 703 E. Col- 
orado Blvd., Glendale, Calif., is 
capable of drilling small holes 
over an area greater than is pos- 
sible with many larger machines. 


The equipment includes a_ tabic 
that can be tilted on its axis to 
any desired angle and clamped. 
The arm of the machine can be 
swung around on the column for 
operations on work placed in 
front of the bench. 














K. & E. Drafting Machine with Parallel Motion of 
Scales Maintained by Steel Bands 
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Munding Bench Type Radial Drilling Machine 
of 40 Inches Capacity 
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There is a simple method of 
changing the driving belt. By 
pulling a knob at the back of the 
arm, the motor is moved toward 
the end of the arm, so as to re- 
duce the distance between the 
driving and driven pulleys. The 
belt can then be easily shifted 
from one pulley groove to an- 
other. Belt stretch can also be 
taken up through an adjustment 


afforded by this arrangement of 
the pulleys. 

The machine has a capacity for 
drilling holes up to 1/2 inch at 
the end of the arm. It is driven 
by a motor of 1 3 horsepower. 
The length of the base is 36 
inches, and the height of the 
column, 38 inches. The spindle 
speeds are 750, 1500, 2250, and 
3000 revolutions per minute. 


Do-All Machine with Saw Speed Selector 


In sawing dies and other parts 
te the required contours with 
the narrow band saw of the Do- 
All machines, built by Continen- 
tal Machine Specialties, Inc., 
1301 S. Washington Ave., Min- 
neapolis, Minn., an important 
factor is to run the saw at the 
proper speed for the material 
being cut. For instance, in cut- 
ting high-chromium high-carbon 
steel, the saw should travel from 
50 to 75 feet a minute, whereas 
in cutting aluminum, the saw 
should travel from 400 to 500 
feet a minute. Different thick- 
nesses of work should also gov- 
ern the sawing speed. The same 
is true in filing or polishing on 
the Do-All machine. 

The concern has recently devel- 
oped a contour machine equipped 


with a dial that shows the proper 
saw speed to be used for forty- 
eight different materials. This 
machine is similar in appearance 
to the model described in Novem- 
ber, 1936, MACHINERY, page 220, 


except that the upper pulley is 
covered by a_ hinged 
which the control dial is in- 
stalled. The various materials 
are listed in alphabetical order 
around the dial, beginning with 
aluminum and ending with zinc. 
The list includes several trade- 
marked materials, as well as all 
the common metals 
terials. 

In addition to the proper saw 
speeds, the dial also shows the 
correct saw pitch, temper, and 
set for each of the forty-eight 
different materials. The new ma- 
chine is equipped with an im- 
proved lap grinder, has a wider 
saw-guide adjustment than pre- 
vious models, and is of heavier 
construction throughout. 


door on 


and ma- 


Light Grinding Machines and Vertical 
Angle-Plate Grinders 


The Standard Electrical Tool 
Co., 1948 W. Eighth St., Cin- 
cinnati, Ohio, has developed a 
line of light-weight grinding ma- 
chines which includes models of 
and 7 1/2-horsepower 
capacities. Power is transmit- 
ted from self-contained motors 
through V-belts to the grinding 
spindle. The column is of the 
overhanging type, which permits 
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the handling of bulky work with 
minimum interference. Space is 
conserved by mounting the ball- 
bearing motor and its magnetic 
starter inside the base. A screw 
at the back of the machine per- 
mits raising and lowering of the 
motor to regulate the belt ten- 
sion. Grinding wheels from 12 
to 18 inches in diameter can be 
used on this machine. 
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Fig. |. 


Light Type Grinding Machine Brought out 
by the Standard Electrical Tool Co. 
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Fig. 2. Angle-plate Grinder Made 


in 2 to 10 Horsepower Sizes 


The vertical angle-plate grinder 
made by the concern is now avail- 
able in sizes from 2 to 10 horse- 
power. This machine, which is 
illustrated in Fig. 2, can be ap- 
plied to planers, boring mills, and 
other machine tools for finishing 
large dies, for knife-grinding, 
and for other operations. It can 
be supplied with either a hori- 
zontal or a vertical feed or with 
both types of feed. 

The motor runs at 3600 rev- 
olutions per minute and _ is 
equipped with a 6-inch diameter 
cup-wheel. However, when a 
larger wheel is required, the 
larger-size grinders can be sup- 
plied with motors operating at 
1200 or 1800 revolutions per 
minute. 


Sheffield Comparator 
Gage 


A comparator gage that uses 
standard make indicators, as seen 
in the illustration, has been 
added to the line of precision 
checking equipment made by the 
Sheffield Gage Corporation, E. 
Third and June Sts., Dayton, 
Ohio. This comparator retains 
features of the Sheffield visual 
gage described in June, 1935, 
MACHINERY, page 639, but it is 
lower in price. The gaging head 
utilizes the patented fine-adjust- 
ing sleeve for rapid movement of 
the dial hand to the final set- 
ting for an inspection. 

















Shefheld Comparator Gage with 
Dial Indicator 


The gaging head is raised and 
lowered by a handwheel at the 
right, while a clamping wheel at 
the left is employed to lock the 
head at the desired heights. The 
entire gaging head can be swiv- 
eled on the column for use on 
work located on other surfaces 
than the self-contained anvil. 
Special anvils can be supplied. 
Indicators reading to 0.0001 inch 
and having a range of either 
0.001 or 0.003 inch are being 
used on the comparator. 


Sterling Light-Weight 
.“Speed-Bloc” Sander 


An improved air-driven “‘Speed- 
Bloc” sander has been brought 
out by the Sterling Products 
Co., 2457 Woodward Ave., De- 
troit, Mich., which weighs only 
5 1/2 pounds. It is identical in 
appearance with the model de- 
scribed in MACHINERY, April, 
1936, page 564, which weighed 
2 pounds more. The sander is 
7 inches long by 4 3/4 inches 
high by 3 3/4 inches wide, and 
is therefore of dimensions that 
provide a comfortable fit in the 
hand of the user. 

This sander operates on air 
pressure of from 45 to 60 pounds 
per square inch, and uses ap- 
proximately 6 cubic feet of air a 
minute under load. The cam, 
flywheel, and connecting-rod are 
supplied with double-shielded 
ball bearings. The sander op- 
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erates at speeds of from 1750 to 
3000 complete oscillations a min- 
ute, the travel of the sanding 
pad being 5/8 inch. From one 
to five abrasive sheets can be at- 
tached to the pad. Pads of vary- 
ing flexibility are available for 
different surfaces and materials. 


Walker-Turner Flexible- 
Shaft Grinder 


A 1/2-horsepower heavy-duty 
flexible-shaft grinder designed to 
occupy minimum floor space is 
being placed on the market by 
the Walker-Turner Co., Inc., 1837 
Berckman St., Plainfield, N. J. 
This equipment is provided with 
a telescopic column that permits 
the shaft to be adjusted 15 inches 
vertically. The normal height is 
42 inches, and the full height 
57 inches. 

The flexible shaft is 5 feet 
4 1/2 inches long. It is rubber- 
covered, and is supplied with an 
SKF _ ball-bearing hand-piece. 
The motor swivels on its support, 
but it can be locked in any posi- 
tion. The deep base serves also 
as a tool tray. Although this is 
an inexpensive machine, SKF 
ball bearings are used through- 
out, in addition to the hand- 
piece application. 











Flexible-shaft Equipment with 
Telescopic Column 
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McCrosky Jack-Lock Milling Cutter Having Blades Tipped 
with Tungsten Carbide 


McCrosky Jack-Lock Milling Cutters with 
Tungsten-Carbide Tipped Blades 


The Jack-Lock wedge, devel- 
oped by the McCrosky Tool Cor- 
poration, Meadville, Pa., for lock- 
ing serrated tool blades in a 
body, has now been adopted in a 
line of shell end-mills and face 
milling cutters that have been 
especially designed by the con- 
cern for using tungsten-carbide 


tipped blades. This type of 
wedge possesses features that 
are particularly suitable for 


tungsten-carbide applications. 

The wedge is semicircular in 
cross-section and occupies a cor- 
responding recess in the cutter 
body, as may be seen from the 
illustration. Tightening of the 
socket set-screw in the wedge 
lifts the wedge like a jack and 
forces it over against the blade 
with a compound wedging action 
that provides the rigid support 
and freedom from vibration es- 
sential to the proper performance 
of tungsten carbide. The wedge 
can be unlocked and locked with- 
out hammering when blades must 
be adjusted. 

The cutter body is of a cone 
type, so designed as to give full 
support behind each tipped blade 
and ample clearance in front of 
the cutting edge. The blades are 
set at the proper shear and rake 
angles for tungsten carbide. The 
Serrations are horizontal and 
parallel to the bottom, so that 
the blades can be adjusted to 


compensate for wear either by 
moving them forward or by step- 
ping from serration to serration. 

Behind each blade is an ad- 
justment screw which engages 
threads in both walls of the blade 
slot and bears against the back 
of the blade. It provides a fine 
forward adjustment and also per- 
mits independent adjustment of 
each blade. Thus a blade with 
a chipped tip can be reclaimed 
without sacrificing the tipped 
material of other blades in the 
same set. 

Jack-Lock shell end-mills with 
tungsten-carbide blades are avail- 
able in diameters from 3 to 8 
inches, and both medium-duty 
and heavy-duty face mills in 
diameters from 7 to 20 inches. 


Chambersburg Press 
Built for Calibrating 
Preloaded Bearings 


A hydraulic press designed to 
enable the manufacturers of 
anti-friction bearings to accu- 
rately calibrate preloaded bear- 
ings has recently been designed 
by the Chambersburg Engineer- 
ing Co., Chambersburg, Pa. This 
press is of simple design, con- 
sisting principally of a frame, a 
vertically moving platen that is 
under an accurate pressure con- 
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trol, and a fixed cap which car- 
ries a spindle and mechanism for 
rotating and positioning it. The 
spindle is driven at 10 revolu- 
tions per minute by a 1/4-horse- 
power motor. It can be raised 
and lowered by a_ counterbal- 
anced handwheel, and locked in 
position when test bearings are 
in place. 

A hydraulic unit at the rear 
exerts a pressure varying from 
100 to 10,000 pounds on the ver- 
tically moving table. Pressure is 
available at any portion of a 14- 
inch stroke, and any predeter- 
mined pressure can be main- 
tained for any desired period of 
time. The gages on the machine 
show the amount of pressure ap- 
plied to the ram, in pounds per 
square inch, these gages being 
calibrated after fixtures have 
been installed on the machine, 
so that an accurate determina- 
tion can be made of the total 
pressures exerted. 

The vertical movement of the 
table is controlled by a hand- 
wheel which has four operating 
positions. These provide a rapid 
closing stroke, a pressure stroke 
at reduced speed, a neutral posi- 
tion, and an opening position. 











Hydraulic Press for Determining 


Preloads of Bearings 
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One-horsepower Unit of a New Line of 


Sundstrand Fluid Motors 


Sundstrand Fluid Motors 


The Sundstrand Machine Tool 
Co., 2530 Eleventh St., Rockford, 
Ill., is announcing a line of fluid 
motors of the multiple-piston 
type. The first unit to be brought 
out has a rating of 1 horsepower 
at 900 revolutions per minute, 
and is of compact design, as 
shown in the illustration. It is 
intended that larger capacity 
fluid motors of the same type will 
be placed in production in the 
near future. 

The 1-horsepower unit is espe- 
cially designed for high-speed 
applications, although it is suit- 
able for use at speeds as low as 
20 revolutions per minute. It 
can be reversed instantly while 
running at speeds as high as 
3000 revolutions per minute. 

These fluid motors are built 
with a variable-speed adjustment 
or for constant-speed service. A 
complete line of multiple-piston 
pumps is also being brought out 
for use with the fluid motors. 


Brown & Sharpe Inside Micrometers with Handy 
Means of Adjusting for Wear 


Brown & Sharpe Inside Micrometers 


Two inside micrometers, desig- 
nated Nos. 266 and 267, have re- 
cently been added to the products 
of the Brown & Sharpe Mfg. 
Co., Providence, R. I. These 
micrometers measure from 2 to 
8 inches and from 2 to 12 inches, 
respectively, in thousandths of 
an inch. 

The principal feature is an ad- 


justable point and lock-nut on 
the thimble, by means of which 
any wear that may occur can be 
compensated for by adjusting 
this one measuring point to a 
fixed distance that is stamped on 
the tool. This design obviates 
the necessity of adjusting all the 
individual rods. It is a feature 
that mechanics will appreciate. 


“Match-It” Chucks for External and 
Internal Gears 


Chucks designed for holding 
spur, helical, and herringbone 
gears of both external and in- 
ternal types for diamond-boring, 
grinding, and other operations 
before or after heat-treatment 
are being manufactured by the 
LeMaire Tool & Mfg. Co., 2657 
S. Telegraph Road, Dearborn, 
Mich., under the trade name 
“Match-it.” A chuck designed 
for holding helical gears is shown 








in the illustrations. The basic 
principle is that the gear is held 
solely by the finished surfaces of 
its teeth in such a manner as to 
permit the machining of all 
other important surfaces con- 
centric to a high degree of ac- 
curacy. 

Gripping of the gear is ac- 
complished by imparting a slight 


motion either in a rotational or | 


axial direction. The gripping 











Figs. | and 2. ‘‘Match-it’’ Chuck Made by the Le Maire Tool & Mfg. Co. for Accurately Holding 
Gears by the Teeth in a Grinding Operation 
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pressure is exerted through the 
cross-section of the individual 
teeth, a feature that is particu- 
larly important in holding gears 
of light construction, having a 
thin wall. The chuck is operated 
manually with ease, but it can 
also be readily adapted for op- 
eration by means of pneumatic 
or hydraulic cylinders. 

The outer surfaces of these 
chucks are free from projections, 
which eliminates any chance of 
injury to the machine operator. 
The chucks can be used as ro- 
tating or stationary types. Sim- 
plicity of construction is another 
feature. The two halves of the 
chucks are duplicates of each 
other, and are bored while as- 
sembled together. The gripping 
members are also duplicates and 
fit any position. 

The only wearing parts are the 
gripping members, and these can 
be reset to a new position when 
worn. They have enough usable 
surface to permit being reset 
from ten to forty times before 
replacement is necessary. The 
chucks are custom-built to meet 
requirements. 


Automatic Alternator for 
Duplex Pumps 


In pumping installations there 
are frequently two pump units, 
one to carry the load and the 
other to be held in reserve for 
peak loads and to insure contin- 
uity of service in the event of 
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breakdowns. In such _installa- 
tions, it is customary to alternate 
the load between the two pump 
units, so as to distribute wear. 
The Allen-Bradley Co., 1331 S. 
First St., Milwaukee, Wis., has 
developed a pilot control panel 
for automatically alternating du- 
plex units of this type. This panel 
can be used with any standard 
float switch and motor starters. 
It automatically switches the 
float-switch control circuit from 
one pump starter to the other 
each time that the unit operates. 
The panel can be used for any 
type of duplex motor application, 
as, for example, in connection 
with refrigerating units, fans, 
and compressors, when alternate 
operation is desired. The pilot 
control device may be a pressure 
switch, vacuum switch, thermo- 
stat, or two-wire push-button, in- 
stead of the usual float switch. 


Clark Wire-Coil Truck 


A truck designed especially to 
facilitate the handling of wire 
coils has been brought out by 
the All Steel Welded Truck Cor- 
poration, Railroad Ave. and 
Eighth St., Rockford, Ill. This 
truck is provided with an end 
plate that is only 1 3/4 inches 
above the floor, and the user can 
therefore roll coils on the truck 
either from the rear or from the 
sides. Corrugations on the deck 
hold the coil in position. 

This truck is’ transported 














Truck Designed to Facilitate the 
Handling of Wire Coils 


about the shop by means of the 
Clark “Lift Jack” made by the 
same concern. The truck has an 
over-all length of 56 inches, and 
is 30 inches wide across the 
wheels. The loading platform is 
15 inches wide. The truck weighs 
140 pounds, and has a capacity 
of 2500 pounds. The wheels are 
8 inches in diameter, and are 
equipped with roller bearings. 


Sundt Vibration 
Detecting Equipment 


Vibration detecting equipment 
so sensitive that it will pick up 
vibrations from the escapement 
of a wrist watch, and yet rugged 
enough to withstand vibrations 
up to 1/16 inch amplitude, has 
been placed on the market by the 


Sundt Engineering Co., 4238 
Lincoln Ave., Chicago, Ill. This 
equipment is known’ as_ the 
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Automatic Alternator for Operating Duplex Pumps, 





Compressors, and Other Equipment 


Equipment for Detecting Vibrations up to 


16 Inch Amplitude 
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“Model 156 Sunco inertia type 
crystal vibration pick-up.” The 
bimorph crystal used is mounted 
inside an aluminum case and has 
no direct mechanical connection 
with the 8-inch duralumin test 
prod. When the case, which 
weighs only 4 ounces, vibrates, 
the crystal flexes of its own 
inertia and sets up voltage im- 
pulses. 

This “pick-up” is used in con- 
nection with a Model 150 Neo- 
beam oscilloscope, which has a 
built-in amplifier and voltmeter 
to determine the frequency, am- 
plitude, and velocity of vibration. 


Small amounts of vibration, as 
that of watches, can be made audi- 
ble by means of a loud speaker. 
The equipment is suitable for 
the production testing of electric 
motors, ball bearings, crank- 
shafts, gear trains, fans, and air 
conditioning apparatus. It is 
also suitable for use in locating 
the source of vibration in recip- 
rocating or rotating machinery, 
in checking the relative smooth- 
ness of surfaces, in inspecting 
longitudinal rods for fracture, 
and in determining the relative 
efficiency of materials used for 
deadening sound. 


Feed-Fingers for Automatic Screw Machines 


A line of fingers for feeding 
stock in automatic screw ma- 
chines has been developed by the 
Eastern Machine Screw Corpor- 
ation, 23-43 Barclay St., New 
Haven, Conn. These Type K fin- 
gers, as they are called, are so 
designed that the same finger 
can be used in many different 
makes and sizes of machines. The 
fingers are available for round 
stock from 1/16 inch to 1 1/4 
inches in diameter; hexagonal 
stock from 1/8 inch to 1 1/16 
inches; and square stock from 
1/8 to 7/8 inch. 

The fingers are proportioned 








Two H&G Feed-fingers and 
Adapters 
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to suit the size of the stock to 
be fed rather than the size of 
the machine. This insures a uni- 
form gripping pressure. Adapt- 
ers are provided to fit the differ- 
ent sizes and makes of feed-tubes 
and to give the proper over-all 
length of the feed-fingers for 
each machine. In addition to uni- 
form gripping pressure, the ad- 
vantages claimed for these fin- 
gers are low cost and a simplified 
inventory. They are designed to 
reduce bar end wastage to a 
minimum. 


Multi-Seal “Front-Drive 
Rivets” 


Steel plates and other pieces 
of work can be assembled _ to- 
gether from one side by the use 
of “Front-Drive Rivets,” made 
by the Multi-Seal Mfg. Corpora- 


tion, 123 N. Jefferson St., Chi- 
cago, Ill. These rivets can be 


driven at the rate of five a min- 
ute by one man. As may be seen 
from the illustration, they con- 
sist of a hardened steel body 


having horizontal cutting ribs 
through which a steel bolt is 
passed; a_ steel compressing 


sleeve which is placed on the 
taper of the body; and a nut on 
the threaded end of the bolt for 
locking the assembly together. 
These parts are driven as one 
unit through the prepared hole 
in the parts to be assembled. 
Then, when the hexagonal nut is 
tightened by means of a wrench 
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Special Rivet which is Driven 
from One Side of Work 


or nut-runner, the compressing 
sleeve is drawn down over the 
bolt shank to form a sealing 
rivet head on the inner or blind 
side of the work. Decorative 
nuts or caps of finished appear- 
ance are available for use on the 
threaded end of the “rivet.” 
These rivets are intended for 
use wherever it is inconvenient 
to work from both sides of a job, 
as in the repair or assembly of 
tanks, pipes, compressors, and 
various types of machinery. 


Dresser Compression 
Pipe Fittings 


Threaded pipe is not required 
with the Style 65 pipe fittings 
being placed on the market by 
the S. R. Dresser Mfg. Co., 553 
Fisher Ave., Bradford, Pa. These 
fittings are of the design shown 
in the illustration and come as- 
sembled ready for quick applica- 
tion to a pipe line by means of an 
ordinary wrench. 

After inserting plain-end pipes 
in the fitting from both ends, it 
is only necessary to tighten the 
two threaded octagonal follower 
nuts with a few quick turns of 
the wrench. As this is done, 
resilient “armored” gaskets at 
each end of the fitting are com- 
pressed tightly around the pipe 
to form a positive seal. The re- 
sulting joint is permanently 
tight; absorbs normal vibration, 
expansion and contraction; and 
permits deflection of the pipe 
within the joint. If a pipe is al- 
ready threaded, it can also be 
joined with fittings of this type. 

The complete line of Style 65 
fittings includes standard and 
extra long couplings, 45- and 
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